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MANEUVERING POWER OF TURBINE STEAMSHIPS, 

Gradually the disabilities under which the steam 
turbine labored at its first introduction are being re- 
moved; and, when we bear in mind that the practical 
steam turbine is still in its youth, it must be con- 
fessed that the development to perfection is very 
rapid. The latest success is recorded in connection 
with the new channel steamer “Dieppe,” which has 
recently been built by the London, Bright and South 
Coast Company, in association with the Western Rail- 
way of France. These two companies having in view 
the supposedly poor maneuvering qualities of vessels 
aGriven by the steam turbine, decided, in placing the 
contract for the new steamer, to impose exceptionally 
severe conditions in the starting and stopping tests. 
A clause was placed in the contract requiring that, as 
part of the acceptance trials, the boat must be re- 
quired to pass a certain mark at a given speed and 
be brought to a state of rest: before passing a second 
mark boat placed at a specified distance from the first 
boat. The conditions were considered to be so oner- 
ous that there was considerable difficulty in getting a 
bidder, the contract finally being placed with the 
Fairfield Company. The two mark-boats were moored 
at a distance of 100 meters, or 109 yards, and the 
steamer passed the first boat at slightly over the 
specified speed of twelve knots an hour. The turbines 
were at once reversed, and the steamer stopped and 
began to go astern a few yards short of the second 

* mark-boat. It is stated that the time taken in coming 
to a full stop was 40 seconds. This is an excellent 
performance for a vessel driven by screw propellers, 
and places the turbine steamer well on a par in respect 
of its stopping ability with those driven by recipro- 
cating engines. 

In this connection it is gratifying to observe that 
the value of turbine propulsion for commercial ves- 
sels is beginning to be recognized by our steamship 
companies; for in addition to the turbine steamer re- 
cently ordered for a steamship line running between 
this city and Boston, the Southern Pacific Railway 
has recently ordered a freight and passenger steamer 
for the Morgan Line, whose motive power will con- 
sist of Curtis turbines. The new vessel will be of 
considerable size, with a length over all of 440 feet, 
a beam of 53 feet, and a loaded displacement of about 
10,000 tons. 

STEEL CARS AND SAFE TRAVEL ON STEAM RAILROADS. 

The time has certainly come when the steam rail- 
roads of this country should commence systematically 
to remodel their rolling stock, at least as far as the 
passenger cars are concerned, and this remodeling 
should take the form of the introduction of the all- 
steel car whenever new: equipment is ordered. From 
whatever point of view we look at it, the all-steel is 
superior to the wooden car. It is stronger, stiffer, and 
if it be made with careful attention to the design, 
lighter. It is pre-eminently safer for the passenger, 
for it simply cannot be telescoped; and it is absolutely 
fireproof. When. the New York city ‘subway was 
opened, the management had the foresight and cour- 
age to adopt the all-steel car boldly as its standard 
type. It took courage to do this, for it was the com- 
mon impression that steel cars would be far more 
noisy than those built of wood, and it was generally 
believed that such cars would be stiff and formal in 
appearance, and would not lend themselves to success- 
ful interior work. The popularity of the Subway 
steel cars and their gencra! behavior in service have 
fully justified their introduction in the Subway. If 
anything, they are less noisy; they certainly run with 
greater steadiness; and, for our part, we confess that 
perhaps because of their hygienic appearance they give 
an impression of greater cleanliness. The Subway 
people are so well pleased with them that, as fast as 
the steel cars arrive, the wooden type is being with- 
drawn, and before long there will not be a wooden 
car left in the whole system. It goes without saying 
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that the strongest recommendation of the steel car is 
the great protection it affords to life and limb. During 
the Subway strike it was demonstrated in certain 
collisions that occurred between trains made up of al- 
ternate steel and wooden cars that the energy of the 
collision was expended in crushing up the wooden cars, 
those built of steel coming through the ordeal prac- 
tically intact. 

The ioss of life in collisions on steam railroads has 
been due chiefly to the telescoping of the cars and 
the subsequent fires that have broken out in the wreck- 
age. Yet, although in a collision between two all-steel 
trains both of these prolific causes would be eliminated, 
it must not be supposed that the passenger would run 
no risk whatever. The comparative immunity from 
injury of the passengers in the rear part of a colliding 
train is due to the fact that the momentum of the rear 
cars is absorbed gradually in crushing up the forward 
part of the train. The wooden mail cars, baggage cars, 
and day coaches act as a cushion or buffer. In a col- 
lision between two all-steel trains, however, the shock 
would be comparatively evenly distributed throughout 
the whole length of the train, and motion would be, 
even in the last car, almost instantly arrested, unless, 
indeed, as might well happen, the cars mounted upon 
one another or slewed around crosswise of the track. 
The effect on the passengers would be to hurl them 
forward in their own cars until they fetched up against 
seats, partitions, or furniture, with a velocity not much 
dess than that at which the train was traveling at the 
instant of collision. There would undoubtedly be 
many broken limbs and painful contusions; but there 
would be none of that horrible laceration which now 
occurs when the spiintered timbers of a telescoping 
car shear their way through the crowded mass of pas- 
sengers. 

In building the all-steel day coach, special attention 
will have to be paid to the method of attaching the 
cross seats to the floor of the car. The supports must 
be of good tough steel, thoroughly well bolted through 
to the steel floor. Otherwise, if the present rather 
flimsy supports and fastenings were used, the sudden 
arresting of motion would tear every seat, with its 
occupants, loose, and cause the huddled mass to sweep 
forward along the floor of the car to fetch up against 
the front of the car, with disastrous effects to life and 
limb. 

——_—_—__-¢+ @ += ___ 
RAILROAD HOUSEKEEPING ECONOMIES. 

The housekeeping side of a great railroad is gener- 
ally kept in the background, and the annual expendi- 
tures and income from this source seldom figure in the 
year’s balance sheet which the public sees in print. 
Under the general heading of “minor income and ex- 
penditures,” however, there appear items which might 
well excite the interest and amusement of the casual 
student. Whatever else may be said about our great 
railroad systems, good or bad, they have never been 
accused of lack of careful, systematic operation in the 
expenditures of the great sums of money which must 
annually be made for efficient maintenance. There 
is no stricter and better business school from which 
a young man or woman can graduate than one of the 
great trunk railroad systems which criss-cross our 
continent in all directions. 

A single railroad system will have upward of four 
or five hundred stations along its different routes, 
which must be supplied with certain household arti- 
cles and utensils for good housekeeping. Every mod- 
ern railroad appreciates the value of clean, sanitary 
stations, and these temporary stopping places for the 
traveling public are kept in better condition each suc- 
ceeding year. Greater comforts and luxuries are sup- 
plied by rival roads, and the expenditures in this 
direction are directly noticeable _in the increased 
patronage. 

The ‘general housekeeper” of a great trunk railroad 


‘line is most frequently a man, and his business is to 


manage the stations, supplying them with all needful 
articles, and closely watching the waste to see how a 
saving can be effected. Under his bureau control there 
come numerous items of apparently small concern, but 
which in the aggregate amount to considerable sums. 
For instance, on the Santa Fé system last year, the 
“general housekeeper’ purchased and_ distributed 
26,000 brooms to keep the stations and offices of the 
company clean. Twenty thousand boxes of soap, 25,000 
scrubbing brushes, and a similar number of hand-mops 
figured in the expenditures. The housekeepers of the 
individual stations and offices represent a formidable 
army.’ Upward of 10,000 of these were employed off 
and on last year by the Santa Fé road. At many of 
the small stations, the agent is his own housekeeper, 


ticket seller, telegrapher, and general freight agent; 


but at the larger stations scrubbers and cleaners are 
employed by the year. 

The employés and officials of a big road must have 
pens, ink, paper, and even pins. Last year the pin 
item on the Santa Fé was no inconsiderable one. The 
total weight of the pins bought by the general house- 
keeper and distributed to the employes was 3,000 
pounds. Forty thousand pens were also used, and fifty 
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barrels of ink. There were enough lead pencils used 
to reach from Chicago to New York, and half way back 
again, if they were placed end to end. 

An interesting question that comes up in every 
household is the disposition of the Waste. The rail- 
road housekeeper is careful to study out any economy, 
and the waste along the whole line is economically 
disposed of. Waste pins, pens, paper, old brooms, 
mops, bottles, and worn-out machinery of locomotives 
are gathered up along the route and sold for junk or 
“old scrap.” 

A small item, one would say, but a large one when 
considered in its true light. From waste paper alone 
last year the railroad above realized a profit of $5,000. 
Pens, shingles, and nails proved of important value. 
The total value of the “scrap heap” reached the enor- 
mous sum of $1,250,000. Of course the greater part of 
this waste came from the worn-out locomotives and 
cars which are sent to the scrap heap after they have 
ceased to be of further value to the company. But on 
the small household items mentioned, upward of 
$100,000 were realized. Everything is saved, and 
everything is economically disposed of. Even the 
ashes are sold or utilized for improving the roadbed. 

The equipment of stations to-day with slot machines, 
literature, and restaurants has greatly increased the 
labors of the housekeeping department. In some in- 
stances the concessions are sold to private companies, 
but on some roads the rights to sell articles along the 
route are retained by the transportation company. On 
the Santa Fé route last year $11,500 were taken in the 
penny slot machines for chewing gum. This meant 
that a million and more pennies were dropped into the 
machines. 

The supply of literature by the railroad company is 
enormous. Upward of five thousand train boys hawked 
the periodicals through the cars as licensed sellers, 
and half as many more sold books and magazines at 
the different stations. Several million dollars were 
taken in last year on the Santa Fé through this source. 
The distribution of literature over the whole route 
is a matter of exact business routine, which is managed 
entirely by a single head. 

Candies, fruit, sandwiches, and similar edibles for 
the delectation of the travelers are important items. 
One trunk line annually sells over its route half a mil- 
lion pounds of candy, nearly twice as many sand- 
wiches, and upward of 500 tons of fruit. This does not 
include what is sold in the waiting-rooms and restaur- 
ants of the stations. Here probably as much more of 
the sweet things are disposed of to hungry passengers. 

A million bottles of soft drinks is the annual bill of 
one road, or rather the amount that thirsty passengers 
Gispose of while waiting for trains. The restaurants 
on a large trunk line will use upward of fifty carloads 
of provisions in the course of a year. But these are 
distributed so generally and gradually that they never 
block the line of traffic. 

The tendency of the public to eat, drink, and read 


_ while traveling is so steadily on the increase that more 


conveniences are being made to satisfy it in this direc- 
tion. Traveling libraries have become features of the 
leading parlor cars, and patrons of the road can read 
their favorite authors or magazines without expense. 
The traveling café and dining car are as common to- 
day as the smoker or baggage. To supply these thou- 
sands of cars, with all the necessary provisions and 
articles of diet to suit the most fastidious, the general 
housekeeper in charge of this department buys in 
wholesale quantities all along the line. A single rail- 
road system will use upward of 50,000 barrels of flour 
a year for the dining-car service, 40,000 pairs of poul- 
try, 10,000 quarters of beef, and innumerable tons of 
fruits, pastry, coffee, and vegetables. To be at the 
head of such an extensive housekeeping department, a 
manager must buy economically, and dispose of the 
surplus and waste profitably. Fruits and vegetables 
out of season in the North in winter are generally 
purchased in the South and taken aboard the north- 
bound.trains at the most convenient point, and north- 
ern fruits and vegetabies in summer are likewise 
shipped south in the same way. Thus all the delica- 
cies of the country are used in and out of season at 
the lowest minimum of cost. 

If we should add to the general housekeeping eco- 
nomics of a railroad the items which pertain more 
distinctly to the gardening or landscape department, 
we should find more interesting statistics. Every rail- 
road has its landscape gardening department to-day, 
and tens of thousands of plants, trees, and shrubs are 
planted and cultivated every season. One eastern 
road puts out nearly a million bedding plants every 
season to decorate the grounds around the stations, 
and another raises cut flowers so that every office and 
important station is supplied with fresh-cut flowers 
every day through the summer season. Ten thousand 
cut flowers are weekly distributed for table decora- 
tion on the dining cars. It costs money to support 
this department, but the indirect results are apparent 
in the approval, and increased travel, of patrons. 

The care of the linen of a single trunk line is a 
gigantic task. No hotel or series of hotels offers any 
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comparison. The napkins and table linen for the dining 
service of one road mount up into the tens of thou- 
sands, and the towels and bed linen for the sleepers 
represent nearly as many more separate articles. The 
annual wash of the sleeper and dining-car service 
amounts to an expenditure of $25,000, although it is 
nearly all done by steam and machinery. To keep up 
the supply of linen upward of ten thousand separate 
pieces of linen are purchased annually. On the great 
transcontinental trunk lines more money is spent on 
the table and bed linen than on such apparently im- 
portant articles as car brackets for hats and coats or 
upholstered cushion seats for passengers. Yet so care- 
ful is the system that every napkin, towel, table-cloth, 
sheet, or pillow case must be accounted for, and not 
one can be lost without some adequate explanation 
accompanying the report of its disappearance. Strict 
business principles prevail throughout the whole de- 
partment. 
rr te 
THE HEAVENS IN SEPTEMBER, 
BY HENRY NORRIS RUSSELL, PH.D. 

The clear evenings of autumn give us a good: chance 
to study the heavens, which at this season are very 
full of interesting things. 

The fine summer constellations, with whose outlines 
we have become familiar in the past few months, are 
now in the western and southwestern sky. Arcturus 
is low in the west, about ten degrees above the hori- 
zon at our regular time of observation (9 P. M. in the 
middle of the month). Above it are the other stars 
of Bodtes, then the semi-circle of Corona and the “Key- 
stone” in Hercules, and higher still shines the superb 
white star Vega. Scorpio is vanishing in the south- 
west, and Mars (which is at present in this constella- 
tion), will soon set. Sagittarius, with the Milk Dipper, 
is still well seen. 

The Milky Way in this constellation, and higher up 
in Aquila and Cygnus, is one of the finest hunting- 
grounds in the heavens for a small telescope. It is full 
of star-clusters and nebule—some of them visible to 
the naked eye—and abounds with magnificent tele- 
scopic fields, thickly spangled with stars. 

The bright star on the meridian, rather more than 
half-way up to the zenith, is Altair. It is flanked by a 
fainter one on each side. The line of these three 
stars points downward to a pair of small stars, which 
are the brightest in the inconspicuous constellation of 
Capricornus. Both these stars are double, the upper 
one being resolvable with the naked eye, while the 
lower one requires a field-glass. East of Altair, at the 
same altitude, is the little lozenge-shaped constellation 
Delphinus, sometimes called “Job’s Coffin.” Above 
this, right overhead, is Cygnus, one of the finest of 
the- constellations, abounding in double and variable 
stars, and other objects of interest. 

About half-way up the eastern sky is Pegasus, which 
may be recognized at once by the “great square,” com- 
posed of four second-magnitude stars, which has no 
counterpart in the heavens. This is a very large con- 
stellation, extending westward almost to Delphinus. 
The star at the northeastern corner of the square, how- 
ever, does not belong to it, but is known as Alpha An- 
dromede. From this star a line of bright stars, about 
equally spaced, extends to the northeast. The first 
of these, Beta Andromeda, serves as a pointer in find- 
ing the great nebula of Andromeda. This lies a lit- 
tle above the second of two small stars which form a 
line extending up from Beta. It is easily visible to the 
naked eye, but the largest telescopes do not show in it 
anything like the detail which is shown on long-ex- 
posure photographs. 

Gamma Andromede, the next star in the line, is a 
very fine double star, the brighter component being 
red, and the fainter one green. They are much too 
close together to be divided with a field-glass, but can 
be well seen with a small telescope. The green com- 
panion is itself a very close double, separable only by 
powerful instruments. Still following the line of 
bright stars, we come to Perseus, and beyond it to 
Auriga, whose brightest star, Capella, has just risen 
in the extreme northeast. Above Perseus, in the Milky 
Way, is Cassiopeia, and Cepheus fills the gap between 
this and Cygnus. Ursa Minor and Draco are on the 
left of the Pole, and Ursa Major is below them, in the 
northwest. 

The southeastern sky is dull. The little triangle 
which marks the head of Aries is due east, below An- 
dromeda. Pisces, Cetus, and Aquarius fill the large 
vacant region in the southeast. ‘The last constellation 
is brightened up at present by Saturn, which is the 
most conspicuous object in the whole neighborhood. 
Below it, far toward the horizon, is the lonely bright 
star Fomalhaut, in the constellation of the Southern 
Fish. 

THE PLANETS. 

Mercury is morning star throughout the month. He 
is best visible about the 15th, when he is at his great- 
est elongation from the sun, and rises about 4.30 A. M., 
so that he is easily seen before sunrise. He is in Leo, 
about. 5 deg. southeast of the bright star Regulus, 
which he much surpasses in brightness. 
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Yenus is morning star in Cancer and Leo, and rises 
at about 3 A. M. in the middle of the month. She is 
now about 100 million miles from us, and presents the 
same phase as the moon does two days after first 
quarter, 

Mars is evening star in Scorpio, setting at about 
19 P. M. on the 15th. During the first few days of 
September he is very near Antares, and it will easily 
be seen how well the star deserves its Greek name— 
which signifies the rival of Mars—by its resemblance 
to the planet in color and brightness. 

Jupiter is in Taurus, between Aldebaran and the 
Pleiades, and rises at about 10 P. M. in the middle of 
the month. 

Saturn is in Aquarius, and is well seen in the even- 
ing, coming to the meridian about 10 P. M. He is the 
most interesting telescopic object now visible. A very 
small telescope suffices to show his rings, and his 
brightest satellite, Titan. The latter is west of the 
planet on the 2d, north of it on the 6th, east of it on 
the 10th, and so on, the period of revolution being 
about 16 days. In looking for the satellite, the ob- 
server should first find out whether his telescope shows 
objects right side up (as all instruments for terrestrial 
observation do), or inverts them, as telescopes used 
exclusively for astronomical purposes do. In the 
latter case an object that looks east of the planet is 
really west of it, and so on. 

Uranus is in Sagittarius in 18 h. 1 m. right ascen- 
sion and 23 deg. 42 min. south declination. He is in 
quadrature with the sun on the 23d, and crosses the 
meridian at 6 P. M. 

Neptune is in Gemini, and rises about midnight. 

THE MOON. 

First quarter occurs at 11 P. M. on the 5th, full moon 
at 1 P. M. on the 138th, last quarter at 5 P. M. on the 
21st, and new moon at 5 P. M. on the 28th. The moon 
is nearest us on the 29th and farthest away on the 
16th. The time of perigee, when she is nearest the 
earth, falls very near the time of new moon. We 
may, therefore, expect unusually high tides about the 
end of September. The moon’s tide-raising force varies 
with her distance, and when she is in perigee it is 
nearly 25 per cent greater than its average value. 
When this happens at new or full moon, when the sun 
and moon are pulling together, we get very high tides. 
This year the epochs of such tides happen to fall near 
the equinoxes; but this is a mere coincidence, which 
will not occur two or three years hence, and so the high 
tides which we may expect at the end of this Septem- 
ber (and in somewhat smaller measure in August and 
October, also,) have nothing to do with the equinoxial 
season. 

The moon is in conjunction with Mars on the 5th, 
Saturn on the 11th, Jupiter on the 19th, Venus on the 
26th, and Mercury on the 27th. The conjunctions with 
Saturn and Venus are fairly close. 

On the morning of the 20th there is an occultation 
vf the bright star Aldebaran, visible in the United 
States. The times and duration of the occultation are 
different for different places, but in the Eastern States 
the star will disappear behind the moon’s bright limb 
about 2 A. M. and reappears from behind the dark 
limb an hour or so later. 

At noon, on the 23d the sun crosses the celestial 
equator, and enters the “sign” of Libra and, in the old- 
fashioned phrase of the almanac, “autumn commences.” 

te 
LUMBER GRADES, 

A subject of increasing importance to every lumber 
producer and consumer is that of grades. That these 
grades should be uniform where practical is well recog- 
nized, and many efforts to arrive at some general rules 
have been made. In view of these movements to stan- 
dardize grades, the Forest Service has undertaken to 
bring together the speeifications of the various lumber 
and manufacturers’ associations and to put them in 
such a form that they may be compared. 

The object of the study is not to devise a system of 
standard grades, but to make simply such a compila- 
tion of the grades now in use as will be of service to 
lumber producers and consumers, though it is hoped 
that a great deal of information may be accumulated 
that will be of value in eventually preparing the way 
for a standard system. 

It is planned to get the views of those concerned 
partly by interviews and largely by correspondence. A 
representative of the Forest Service will endeavor to 
visit the secretaries and members of grading bureaus 
of various associations and learn their views in regard 
te the practical workings of the various rules. A large 
number of mill men and manufacturers will be reached 
by correspondence and their views sought. It is espe- 
cially desired to find the important points of difference 
in grades from the view points of both producer and 
consumer of lumber, and also to ascertain the chief 
difficulties in the way of devising and executing a 
system of standard grades. 

The assistance of manufacturers and consumers of 
lumber is earnestly desired in this work. Suggestions 
concerning it will be gladly received by the Office of 
Forest Products, Forest Service, Washington, D. C. 
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SCIENCE NOTES, 

New Rubber-Producing Plant.—The German periodi- 
cals describe a new plant which produces a gum similar 
to caoutchouc. It is a variety of Landolphia thollonii. 
It attains a height of 40 to 50 centimeters, and has 
numerous roots, from which a juice is extracted con- 
taining as much as 18 per cent of gum. It grows in 
sandy places and will bear drought. It is reproduced 
by sowing, and when the time of harvest comes, the 
large roots are cut, leaving the small ones to bud and 
multiply. 


Preparation and Properties of Nitryle Fluoride.—MM. 
Moissan and Lebeau give, in a memoir presented to the 
Académie des Sciences, the results of the researches 
by which they have demonstrated that fluorine does 
not react at ordinary temperature on nitrous oxide 
and nitric peroxide, and that it gives with nitric acid 
a new gaseous compound, fluoride of nitryle, NO.F. 
The density of the gas is 2.24; the fusing point, 63.5 
C.; it is endowed with great chemical activity. Al- 
though it does not combine, cold, with hydrogen, sul- 
phur, or carbon, it reacts at the ordinary temperature 
with boron, silicium, phosphorus, arsenic, antimony, 
and iodine. It decomposes, cold, with prcduction of 
fluorhydric acid and nitric acid; it reacts on a large 
number of organie compounds. 


Of the cereal crops of this country wheat suffers 
most from insect depredations. Of the large number of 
insects which depredate on this cereal, the three im- 
portant species are the Hessian fly, the chinch bug, 
and the grain plant-louse, using the latter term to in- 
clude several allied species which work in much the 
same manner. The chinch bug is notably a wheat 
pest, although its damage to other cereals and forage 
crops is very considerable. The losses from the depre- 
dations of this insect on wheat in single States have 
ranged between $10,000,000 and $20,000,000 in one year. 
A very reasonable average annual estimate of loss, 
taking the country as a whole, would be 5 per cent of 
the value of the wheat crop, which would indicate 
about $20,000,000 a year chargeable to this insect. 


Variable Composition of Firedamp.—M. Lidoff has 
made exhaustive investigations on mine gas, and has 
arrived at the conclusion that what is understood by 
the term ‘“firedamp” is an essentially variable com- 
pound. According to Dingler’s Polytechnisches Jour- 
nal, instead of consisting chiefly of methane, it fre- 
quently contains 60 per cent of it, while 37 per cent is 
ethane, and some carbonic acid is present. In many 
English mines the proportion of methane varies be- 
tween 77.5 and 98.2 per cent, whereas in the valley of 
the Donetz it is between 52 and 70 per cent. It cannot 
be affirmed positively that a small quantity of argon is 
invariably present, but it is noteworthy that some- 
times the gas consists, so to say, merely of carbonic 
acid. ; 

A Foster Family of Ducks.—A curious experiment 
in the hatching of ducklings by a turkey was made 
recently on a model farm at Willerhof, in the outskirts 
of Schlestadt, in Lower Alsace. It succeeded admir- 
ably, as attempts not dissimilar have succeeded else- 
where. The bird was placed in a basket in which 
were two plaster eggs, and it was kept there by means 
of a framework. In a couple of days the two artificial 
eggs were replaced with a dozen duck’s eggs. In due 
time nine ducklings were hatched. The turkey showed 
much attachment to its brood and protected it de 
votedly. The first time the ducklings took to the water, 
the turkey followed them, but soon drew back and 
patiently awaited their return and its vigilance did 
not relax even when they had grown up. When the 
fowl could not share their nest any longer, it left them 
in the evening to rejoin its fellow-turkeys, but when 
the coop. was opened in the morning, it quickly sought 
its strange family, all the members of which are in 
‘good health—La Nature. 

——————---— 1-8- 
THE CURRENT SUPPLEMENT. 


Mr. Day Allen Willey opens the current SurrLeMeEent, 
No. 1548, with an interesting article on the new sea- 
going dredges which have been used for the deepening 
of the ship channel leading into New York harbor. 
Mr. R. S. Thompson writes instructively on the possi- 
bilities of heating with hot air. How Cognac brandy 


is manufactured is told in a short contribution. The 
excellent discussion of reinforced concrete which 
began in the last number is concluded. Prof. J. Joly 


writes on the latent image in photography. Walling- 
ford, England, is a place of very considerable interest, 
although it can show no very striking relics of its 
former importance. Rev. J. E. Field, however, has 
managed to tell in an entertaining article much that is 
interesting about the old town. John S. MacArthur 
contributes an historical article on gold extraction by 
the cyanide process. The eclipse of the sun which 
occurred on August 30 lends peculiar interest to Sir 
Robert Ball’s article on the subject, which is excel- 
lently illustrated with photographs. The cause of 
flower coloration is told simply and clearly by Dr. H. 
Mandoul. 
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NATURAL-SIZE PHOTOGRAPHY, 
BY CHARLES MONROE MANSFIELD. 

The great need by scientific workers of a camera 
for natural-size photographs, which can be used in 
the field equally as well as in the laboratory, has at 
last been realized in the “Graphic Naturalist’s Cam- 
era.” This compact, many-fold camera for making 
natural-size photographs opens new possibilities to the 
collector, where the value of the field work depends 
largely on having the photographs 
made while the material is still 
fresh and in its natural condition. 
Prior to this he had to pin his 
specimens to a vertical surface and 
have them hang in an unnatural 
position with the background filled 
with distracting shadows. With 
this outfit the difficulties of vertical 
phetography are overcome and now 
a freshly-gathered specimen can be 
arranged naturally on a_ clean 
white plate of ground glass and 
photographed in the field without 
shadows to mar the beauty of the 
picture. 

Four small chains are attached 
to the camera in such a way that 
it may be suspended from the ceil- 
ing, doorway,:-or from a branch of 
a tree in a vertical position. A 
strong rubber band is introduced 
at the junction of the four chains 
at the point of attachment. This 
overcomes any vibration, which has 
hitherto been a drawback to long 
exposures which are necessary to 
secure good definition. With the 
camera so suspended, the lighting 
is entirely under control of the op- 
erator. The ground glass is sup- 
ported directly on the camera bed, 
and the entire outfit may be re- 
volved during parts of or during 
the entire time of exposure, thus obtaining a uniform 
illumination on the entire subject. 

The method of gainirg natural size is very simple. 
The camera is equipped with two scales—one on the 
back bed and the other on the front bed of the camera. 
The back of the camera is pulled out to a known 
point on the scale, and the front is left in place. The 
double track is racked out to the first reading on the 
front scale, which is in inches; the ground-glass base 
is attached to the suspended double track and the 
camera is in focus for the ground glass. If the sub- 
ject is 3 inches in thickness the track is racked out 3 
inches by tbe scale, and the subject is then in the 
right focus. The lens is then “stopped down,” and the 
exposure made. It is not necessary to focus this ‘cam- 
era when doing natural-size work, as by setting it at 
known points the natural size and focus are obtained. 

When the camera is being used in the laboratory, 
where the light can be controlled, it may be supported 
en a tripod. The head of the tripod ‘and one leg are 
attached to the bottom (back) of the camera; the 
other two legs : 
are attached to 
reinforced metal 
supports on the 
inside of the 
front. This dis- 
tributes the 
weight of the 
camera equally 
to all three legs, 
thus making it 
very rigid. 

The camera 
complete weighs 
but nine pounds 
and has a focal 
capacity of 26 
inches. It has 
all the features 
of any ordinary 
camera, such as 
rising and_ fall- 
ing front, front 
and back swing, 
and can thus be 
used for general 
p ho tographic 
work as well as 
for natural - size 
pictures. This “graphic naturalist’s camera” is the 
invention of Mr. G. N. Collins, of Washington, D. C. 

=< + 0 > 

Protection Against Ants——Too many recipes can 
scarcely be tried for this purpose, as many of those 
already in use are failures. It has been affirmed that 
recently hosts of these pests have been put to flight by 
placing in their haunts strips of paper dipped in pep- 
permint oil—Chemiker Zeitung. 
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A GIANT DREDGE. 
BY OUR BERLIN CORRESPONDENT. 

The gigantic dredge represented in the accompany- 
ing photograph has recently been completed by F. 
Schichau, of Elbing and Danzig, Germany, for the im- 
perial navy, and it is intended for maintaining the 
channel of the Jade River at a convenient depth. The 
dredges available in the Prussian seaports, up to this 
time, had proved unable to deal with the Jade chan- 
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nel, which is rather shallow for the new, large-draft 
German liners. 

This dredge, which is the biggest in the world, 
sailed for Wilhelmshaven after a short test of its 
engines made at the Danzig shipyards, and in the lat- 
ter part of December rapidly accomplished its trial 
dredging with splendid results. 

Whereas the contracts called for an hourly output 
of 4,680 cubic yards in soft ground, the dredge by far 
exceeded this figure, readily dealing with 6,500 cubic 
yards per hour instead of 4,680, as stipulated. , 

In keavy, sandy ground, of specific weight 1.96, the 
dredge excavated 4,680 cubic yards an hour, 65 per cent 
of solid ground being raised by the pressure pipes. 

As ‘regards the speed stipuiated by contract, this 
had to be 8 knots with full load and tanks. pumped 
full. The mean-speed during a run of several hours’ 
duration was, however, 10 knots instead of 8, showing 
an enormous increase in the performance of the 
dredge. The coal consumption was extremely favor- 
able, being 0.85 pound per horse-power hour. 
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Owing to this increase in output and in speed, the 
dredge is able to raise and remove as much as 31,200 
cubic yards of soil in one day, corresponding to a 
yearly output of 7,800,000 cubic yards in 250 work- 
ing days. re 

Each cubic yard of soil raised accordingly costs less 
than 0.6 of a cent, including allowance for the depre- 
ciation of the dredge. This result is quite unique 
and much more satisfactory than any of the figures 
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SEPTEMBER 2, 1905. 
so far realized, as the harbor dredges so far known 
raised each cubic yard of soil at an average cost of 
9.6 cents. The Schichau shipyards, we are informed, 
have secured contracts for a number of these novel 
dredges, especially for foreign harbors. 
= -+-@ be 
Germination and Growth of Artificial Cells. 

In a recent memoir presented to the French Acad- 
emy of Sciences, Prof. St. Leduc, of Nantes, gives a 
report of some highly interesting 
experiments, where the germina- 
tion and growth of the natural 
cells was reproduced on artificial 


cells. 
A drop of saccharose solution 
containing traces of potassium 


ferro-cyanide was introduced into 
a dilute solution of copper sulph- 
ate, when it became surrounded by 
a membrane of copper ferro-cyanide, 
pervious to water but impervious 
to sugar. The cell thus formed 
was quite analogous to a Traube 
cell, but for the fact that it pos- 
sessed the faculty not only of grow- 
ing but of producing extensions 
that were quite similar to the radi- 
cules and small rods met with 
in the germination of natural 
cells. 

The physical conditions of a 
germinating grain in the interior of 
which there is at the same time a 
high osmotic pressure and strong 
cohesion were imitated. In fact, 
the sweetened and concentrated so- 
lution in the interior of the drop 
would show both-a high osmotic 
pressure and great cohesion, the 
contact of the potassium ferro- 
cyanide with the copper sulphate 
producing the semi-pervious sheath. 
Under the influence of the differ- 
ence of osmotic pressure between the drop and the 
liquid into which the latter was immersed, the water 
would penetrate through the surrounding membrane, 
which is impervious to sugar, thus giving rise to the 
growth of the cell. After a few minutes, there would 
spring up a bud in some point of the surface, which 
was surrounded immediately by a copper ferro-cyan- 
ide membrane. On the summit of this bud another 
bud would be produced’ and on this a third, and so on, 
each bud representing a cell and the various cells form- 
ing a row, which constituted a hollow rod, the length 
of which could exceed by more than ten times the 
diameter of the original cell. This artificial cell would 
absorb in its interior the substance necessary to its 
growth and by means of which it would produce such 
a voluminous body. It will be readily understood 
that the rod-shaped growth is due to the fact that the 
terminal bud has always the thinnest membrane liable 
to yield under the increase of osmotic pressure. Some- 
times a small drop would be projected in the course 
of the experiments beyond the original drop, disen- 


gaging itself en- 
tirely from the 
latter, -and_ this 
drop would. like- 
wise grow, pro- 
duce buds, and 
give off small 
rods, which 


would also grow 
and finally = re- 
produce a_ body 
similar to the 
one this drop had 
been disengaged 
from. 
---—- 0 @-—— 
The  Switzer- 
land government 
has resolved to 
convert the whole 
of the railroads 
in the country to 
electric traction 
and tenders for 
carrying out the 
enterprise are to 
be invited from 
the most promi- 
nent electrical en- 
gineering firms. Enormous sources of generating 
the requisite energy are available from the abundant 
waterfalls, the greater proportion of which power is 
at, present running to waste. The state railroads ag- 
gregate 1,520 miles of track, of which 242 miles are 
double. Although the revenue from the railroads is 
already considerable and lucrative to the government, 
it is anticipated that conversion of the railroads to 
electric traction will result in an increased profit. 
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TIME TEST OF A GREAT IRRIGATING SYSTEM. 
BY H. A. CRAFTS, 

The Turlock and Modesto irrigating systems, cover- 
Ing some quarter of a million acres of land. in Stanis- 
laus County, California, are among the most costly and 
extensive in the country. 

They were built and maintained under the Wright 
irrigation law, and cover two adjoining districts. The 
Turlock system cost $3,500,000, and has been in op- 
eration six years. The Modesto system cost $1,350,000, 
and is now in its second year of operation. 

The two districts joined in the construction of the 
great diverting dam at La Grange. This dam cost 


$550,000, and is said to be the highest overflow dam 


in the world. It is 127 feet high at its highest point, 
and has an average height of 97 feet. 

It is 301 feet long upon its crest. At its base it is 
$4 feet thick, and at its crest 13 feet thick. Yet long 
as it is, the Tuolumne River, in which it is situated, 
has been known to flow over it to a depth of 16 feet. 

The dam was built by excavating for a foundation, 
and then building up a solid rubble masonry wall of 
rock, each rock weighing from one to eight tons. It 
contains 40,000 cubic yards of this class of masonry, 
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erses the rough and broken country composing the 
foothills of the Sierra Nevadas before reaching the 
San Joaquin Valley, where the distribution of water 
begins; and in this combined distance of 44 miles 
they present some as difficult problems in irrigation 
engineering as may be seen anywhere in the country. 

The more difficult work was encountered on the 
Turlock canal, which embraces not less than four rock 
tunnels and four principal flumes. The tunnels repre- 
sent an aggregate length of 2,500 feet. 

The rock encountered in the first tunnel was of such 
a hard and flinty nature that three shifts of men 
working with the best Burleigh drills were enabled to 
advance the work but 18 inches each twenty-four 
hours. 

But that the more vulnerable parts of the mountain 
division of the system have not stood the test of time 
in an entirely satisfactory manner, is evidenced by 
the fact that this season not less than $75,000 is be- 
ing expended in making changes and repairs. 

As has already been stated, the Turlock canal has 
seen six years of use, and the principal weaknesses 
evinced are in the flumes. The largest of these flumes 


is at Snake Ravine, and is 1,540: feet in length and 


177 


to a large percentage of the crops under the system. 

The part going out was immediately replaced with 
fluming of the same character, and the old part is 
being replaced with new this season; while the flumes 
across Morgan Ravine and Peaslee Ravine will be taken 
out, and their places supplied with triple, inverted 
siphons of steel pipe, 6 feet in diameter. These 
changes will involve a cost of about $45,000. 

———_ - a+ 0 oe 
Calcium Steel, 

A novel material, likely to assume a high import- 
ance for the ceramical industries in case the state 
ments made in regard to its properties are borne out 
even partially, is called “calcium steel.” This product 
is obtained from feldspar sand and a lime flux and is 
a compact, homogeneous, and plastic mass of great 
hardness, resisting oxidation and not affected by the 
influence of the atmosphere or of acids; it also is a 
poor conductor of heat and electricity. Its specific 
weight is 3.2, and its crushing strength about 2,500 
kilogrammes per square centimeter. “Calcium steel” 
can be worked like a metal, and can be filed, bored, 
chiseled, polished, enameled, painted on, or other- 
wise decorated like glass and porcelain. For the 


Fifteen-Foot Concrete Drop on the Modesto Canal. 


Wash and Regulating Gates of Turlock Canal. 
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which was laid in 30,000 barrels of cement. The 
masonry was faced on both sides of the dam, and had 
a core of concrete laid in the center to prevent pos- 
sible seepage. 

The ground plan of the dam forms an inverted arch, 
the crown lying upstream. The upstream side of the 
dam is vertical, while the lower face has three slopes, 
varying from one-fourth to one. 

The dam was finished in 1893, and within three 
months after its completion it had 16 feet of water 
flowing over its crest. It has been put to an equally 
severe test many times since, but has stood the strain 
without showing a flaw or a weakness. 

The Turlock canal is taken out on the south side 
of the river, 60 feet above the dam, and starts with 
a solid rock tunnel 600 feet long and 12 by 15 feet in 
the open. The Modesto canal is taken out of the 
north side of the river, just at the dam, and through 
an open rock cut. 

The carrying capacity of the urlock canal is 1,500 
cubic feet per second, and of the Modesto canal 640 
cubic feet per second. 

For a distance of 22 miles each of these canals trav- 


132-3 feet in width. It was built on mud-sills, and 
the floor sills and posts are badly decayed. 

This flume is not to be repaired, but is to be aban- 
doned altogether, and the canal carried around an ad- 
joining bluff on a bench, with an outer retaining wall 
of masonry. Around this bench the bottom and sides 
of the proposed canal will be excavated to the depth 
of about 18 inches, and filled in with good puddle, and 
then the inner half of the retaining wall will be built 
up of the same class of material. The cost of this 
piece of work will be about $25,000. 

There are three flumes on high trestles on this up- 
per portion of the main canal. The upper flume, 
which spans Morgan Ravine, is 300 feet long, and the 
bottom of the flume is 60 feet above the bed of the 
ravine. The second is that crossing what is known 
as Delaney Creek, and is 514 feet long and 61 feet 
above the bed of the creek. 

The third is that crossing Peaslee Ravine, and is 350 
feet long and 64 feet above the bed of the ravine. 
Some 200 feet of the Delaney Creek flume collapsed 
during the season of 1904, just in the busiest part of 
the irrigating season, and resulted in heavy damage 


A Flume on Turlock Canal Joining a Rock Cut. 


manufacture of articles from this product two pro- 
cesses are available. After mixing the two compon- 
ents, viz., feldspar sand and lime, in the: proper ratio 
‘and in a ‘finely-powdered condition, the mass can 
either be molded cold and compressed like bricks and 
the articles: thus obtained heated up to the tempera- 
ture required for the combining of the components, or 
else the mass may be simply melted together and pour- 
‘ed out like metal in molds after having become liquid. 
‘The cast articles would have to be carefully annealed 
and cooled slowly. 

Calcium steel is of a white color but can be colored 
by the addition of metal oxides or the like. Its ex- 
tremely favorable physical properties make it an ex- 
cellent material for water conduits, gas pipes, and 
other underground piping. 

rr ame 

Gas producers, gas engines, and centrifugal pumps 
will be used at two of the pumping stations of the 
New Orleans drainage works to handle the dry-weather 
flow. The storm water will be pumped by the elec- 
trical apparatus already installed, which will be 
worked intermittently as occasion requires. 
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RECESSION OF NIAGARA FALLS, 
BY ALTON D. ADAMS. 

Horseshoe Fall has receded more than 260 feet with- 
in the memory of living men, and is now traveling 
toward Lake Hrie at the rate of fully 500 feet a cen- 
tury. 

At present the crest of this fall, as its name implies, 
has the general outline of a horseshoe, and its length 
is about 3,000 feet, but if the present rate of erosion 
continues the length of the crest may reach 8,000 feet 
or more within the next half millennium. Now the 
Canadian end of the Horseshoe Fall is a few rods up- 
stream from the spot whence Table Rock has fallen 
into the Gorge, but the indications are that this end 
of the cataract will gradually retire toward the Duf- 
ferin Islands, leaving a ware cliff as the apex cuts its 
way upstream. 

The forces that are operating to bring about these 
changes have cut the prophecy of their completion in 
the rock of the river bed. In the earliest known view 
of Niagara Falls, that of Father Hennepin, published 
in 1697, the crest of what is now the Canadian cataract, 
like that of the American, is a straight line. Draw 
such a line from the spot where the crest of the Horse- 
shoe Fall touches Goat Island, and across the Gorge at 
right angles to the Canadian bank of the river, and you 
have the probable approximate location of the crest 
of the greatest of the three cataracts that Hennepin 
saw. During the more than three centuries since Hen- 
nepin and La Salle first looked on this “great and 
prodigious cadence of waters,” what is now the Ameri- 
can Fall seems to have changed but little. Meantime 
the relatively small cataract, that the picture made by 
Hennepin shows in front of and flowing at right angles 
to the Horseshoe Fall, has disappeared so long ago that 
no living man can remember it, and the latter fall has 
so changed that Hennepin himself would hardly recog- 
nize it if he came back. 

The straight line across Niagara Gorge, mentioned 
above as the probable location of the Horseshoe _ Fall 
in the time of Hennepin, measures nearly 1,300 feet 
from cliff to cliff. From the main New York bank 
along the crest of the American Fall to Luna Island, 
a mass of rock that is separated from Goat Island by 
a slender stream of water, the distance is only 800 feet 
in a straight line. The picture given by Hennepin 
shows no break in the crest of the American Fall be- 
tween the New York bank and Goat Island, and it 
seems most probable that Luna Island was then a part 
of the former. With 800 and 1,300 feet, respectively, 
for the widths of the two larger cataracts seen by 
Hennepin, his picture of the Falls is very nearly in 
accord. All this is some evidence that the crest of 
the Horseshoe Fall in the time of Hennepin was ap- 
proximately a straight line from the down-stream end 
of Goat Island to the Canadian bank. From the center 
of such a line to the present apex of Horseshoe Falls 
the distance is about 1,300 feet, and so it appears that 
the fall has receded to this extent during something 
more than three centuries. 

Conclusions based on the apparent size and form of 
the Falls in the picture of Father Hennepin are in the 
nature of the case uncertain, but later and more accu- 
rate information leads to similar results. 

In 1842, the contour of the Horseshoe Fall was deter- 
mined by the State Geologist of New York, and, in 
1890; the contour was again determined by the New 
York State Engineer. During the forty-eight years 
between these dates the crest of the Horseshoe Fall 
at its apex receded some 260 feet upstream. In this 
recession the apex of the Fall moved not in a straight 
line, but on a curve, as it had apparently done before, 
and maintained a nearly constant distance from Goat 
Island, while receding from the Canadian bank. As 
located in 1890, the apex of the Fall was about 1,300 
feet from the nearest point on the shore of Queen Vic- 
toria Niagara Falls Park, and some 700 feet from the 
bank of Goat Island. If the apex of the Fall continues 
to cut its way upstream during the next 500 years 
at the same rate it has gone since 1842, and follows 
about the same curve, the year 2400 will see it some 
2,500 feet nearer Lake Hrie, and between the Three 
Sisters and Little Brother Island on the one side, and 
the Dufferin Islands on the other. From Little Broth- 
er Island the apex of the Fall will then be distant prob- 
ably 700 feet, or 1,400 feet from Goat Island, and some 
2,100 feet from the Dufferin Islands. In order to un- 
derstand the reasons for the past and probable future 
movements of the crest of Horseshoe Fall, it is neces- 
sary- to consider the forces by which the strong hand 
of the waters is chiseling a narrow channel several 
hundred feet deep through the strata of rock that 
underlie the upper river. 

Just above Goat Island the width of Niagara River 
is more than 4,000 feet; between the upper end of the 
island and the Canadian bank the width is about 3,300 
feet; and across the Gorge on a line uniting the ends of 
the Horseshoe Fall the distance is 1,200 feet. Approxi- 
mately nine-tenths of the 222,000 cubic feet of water 
discharged by Niagara River per second is thus 
crowded into a deep and narrow channel before it 
reaches the Horseshoe Fall. Along what was supposed 
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to be the deepest part of this channel runs the bound- 
ary line between the United States and Canada, fixed 
by the treaty of Ghent at the close of the war of 1812. 
Curiously enough at first sight, but for a very good 
reason, this boundary line coincides nearly with the 
center of the boiling cafion between the two converging 
sides of the Horseshoe Fall, and passes 300 feet from 
its apex. Such is the nature of the bed of the upper 
Niagara River that the erosion along the crest of the 
fall increases very rapidly with the depth of the water. 
This is due to the fact that all of the more rapid 
erosion takes place not by the gradual wear of the silt 
and gravel carried by the water, but by the breaking 
of great chunks of rock from the river bed. 


At the bottom of Niagara River, just above the Falls, 


there is a layer of -hard limestone intersected by 
numerous seams, and below this are layers of shale 
and other soft rock to a depth of several hundred feet. 
The limestone crest wears away only slowly as the 
water rushes over it, but the shale underneath is rap- 
idly disintegrated by the spray and back-wash, so that 
the face of the cliff: behind the Falls is constantly con- 
cave. It is this formation that makes it possible to 
go behind both the American and the Horseshoe Fall. 
As the overhanging ledge of brittle limestone is thus 
constantly increasing in length, a point is frequently 
reached near the apex of the Horseshoe Fall where 
the great depth and weight of water overhead can 
no longer be supported, and a large block of the pro- 
jecting rock breaks off. .In this way is the Horseshoe 
Fall cutting a gorge upstream, and the overhanging 
limestone naturally breaks away faster and forms the 
apex of the Fall at the point where the water is deep- 
est and its weight the greatest. Hence, the form of 
the Horseshoe Fall. At the crest of the American Fall 
the water is shallow, for it forms only about one- 
tenth of the entire discharge of the Niagara River, and 
the channel between Goat Island and the New York 
bank, about 1,800 feet above the Fall, has a minimum 
width of only 400 feet, while the clear crest of the Fall 
is about 1,000 feet long. These conditions, together 
with the approximately uniform depth of water along 
the crest of the American Fall, have kept it nearly a 
straight line, and made its recession very slow. 

It now remains to determine some of the results that 
will probably follow as the apex of the Horseshoe Fall 
travels toward the first line of breakers some 3,000 
feet above the present crest. Niagara River changes 
its direction by fully ninety degrees at the Horseshoe 
Fall, and the Gorge just below is gradually being cut 
to form the arc of a circle, much as that at the Whirl- 
pool was many centuries ago. 

When Father Hennepin, in 1679, first saw Niagara, 
the Horseshoe Fall was just about to begin to make 
this 90-degree turn; its crest line seems to have been 
nearly straight, and its probable length was about 
1,300 feet, as indicated above. Now the recession of 
the Falls has more than doubled that length of crest 
line, by changing it into the horseshoe form, and as 
the process goes on a long gorge not more than 700 
feet wide will be cut in that part of the river bed 
where the water is the deepest. Thus the edge of the 
cliff over which the water flows will constantly 
lengthen, and the average depth of water over the edge 
of that cliff will approach more nearly to the greatest 
depth in that part of the river between Goat Island 
and the Canadian bank. As the volume of water per 
second that will flow over the edge of the cliff depends 
on the length of that edge, and on the depth of water 
above it, and as the actual discharge of the river may 
be assumed to be constant for this purpose, it follows 
that the water level between Goat Island and Queen 
Victoria Niagara Falls Park will be much lowered 
within the next five centuries. Even the coming cen- 
tury, if the apex of the Horseshoe Fall recedes 500 feet 
meantime, will see the crest of this fall increased by 
1,000 feet, or one-third of its present length, and the 
water level between Goat Island and Queen Victoria 
Park will probably be reduced by one to several feet. 
Before the apex of the Falls reaches a point between 
Little Brother Island and the Dufferin Islands, the 
water flowing in front of Queen Victoria Park will be 
so thin a sheet that it will make nothing but spray 
in going over the edge of the cliff. 

When the Horseshoe Fali has a crest some 8,000 feet 
long into a gorge that measures 3,500 feet from the 
apex of the Fall to its lower ends, and not more than 
700 feet across between the two facing wings of the 
cataract, it will present an even more interesting spec- 
tacle than it does to-day. 

Another incident of this change will be its effect 
on theagreat power plants between Dufferin Islands and 
the present crest of the Fall, along the shore of Queen 
Victoria Park. Directly in front of and only 700 to 
1,000 feet distant from these plants will then be 
the crest of the Fall, and a great reduction of the 
water level at their intakes must result. The present 
stockholders and bondholders in these plants need not 
be alarmed, however, for long before the changes men- 
tioned can be completed much of the equipment of 
these plants will have sunk in rust, after having 
earned, it is hoped, at least a fair return. 


.chine is driven. 
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Electrical Notes, 


The German Atlantic Telegraph Company is just 
laying out a new telegraph cable between Constanti- 
nople and Constanga, on the Black Sea. This cable is 
to be connected in Constantinople with the exist- 
ing aerial telegraph lines between Bucarest and 
Berlin, so that a new direct telegraphic connec- 
tion is forthcoming between Berlin and Constan- 
tinople. In addition to the German-Turkish tele- 
graphic traffic, this new line is to be used for com- 
munication between the states of western Europe on 
the one hand, and Turkey, Asia Minor, and Greece 
on the other. The new line is supposed to assume a 
high importance for the economical interests of Ger- 
many in Turkey and Asia Minor, while greatly acceler- 
ating the transmission of telegrams between Berlin 
and Constantinople. 


In order to prevent wireless messages. interfering 
with one another, endeavors have been made to send 
electrical waves only in one direction, as luminous sig- 
nals are given off from a concave mirror. Prof. Braun 
bas been engaged in experiments of this kind, and ina 
lecture held on July 11 before the Strassburg Univer- 
sity Association of Electricians and Naturalists he an- 
nounced that these experiments had come to success- 
ful conclusion. Prof. Braun’s methods are based on the 
fact that three antenne arranged in the angles of a 
regular triangle are excited by waves of the same peri- 
odicity, but of different phases. The inventor states 
that one of the three antenne begins vibrating by 
1-250,000 second earlier or later than the two others, 
this difference in time being kept up, according to ex- 
periments, with an accuracy of about one second in 
three years. This will result in different radiation 
according to the difference of the space, and by simply 
inverting a crank the direction of maximum effects can 
be shifted by 60 or 120 degrees. 


A new system of electrically lighting trains is being 
adopted on certain British railroads. This is the 
Leitner-Lucas system. It differs from the general 
Stone type, wherein the electrical energy is generated 
by an axle-driven dynamo and stored in accumulators, 
inasmuch that instead of compensating the variable 
speed of the axle by a slipping belt, there is an auto- 
matic decrease of the lines of force cut by the arma- 
ture windings, by reducing the dynamo field in ap- 
proximate proportion to the speed of revolution. To 
attain this end, subsidiary armature windings are 
mounted on the same shaft as the primary armature, 
and revolve under small separate fields, thereby be- 
coming a small subsidiary dynamo. This arrangement 
is carried gut in such a manner that the flow of cur- 
rent through the main field is counteracted or choked 
back by an opposing electromotive force from the 
small subsidiary armature, which opposing voltage rises 
proportionately to the speed at which the whole ma- 
Various methods of winding have 
been adopted in this system for regulating against 
sudden rise of current or voltage in the circuit feed- 
ing the accumulators and lamps due to variations. 
The output of the dynamo is kept reasonably constant 
independent of the train speed. 


Among miners, where the underground workings are 
lighted by electric incandescent lamps, there is often 
a tendency to be careless in the handling of the lamps. 
As the light is not naked, it is considered that the 
lamps may be laid down anywhere without fear or dan- 
ger. Some experiments that have been carried out in 
England, however, prove the fallacy of this contention, 
and show that an incandescent electric lamp is equally 
as dangerous if not properly handled as a naked light. 
The investigations of Mr. H. Hall, one of the British 
government inspectors of coal mines, showed that when 
a sixteen-candle-power lamp was covered with . coal 
dust, the generation of heat was so rapid that within 
four minutes a temperature of 450 deg. F. was attained, 
end the bulb burst. His investigations also showed 
that when the heat had risen to a certain point evi- 
dences of spontaneous combustion developed, and 
although the lamp was then removed from the coal, 
heat generation still continued, and finally the coal 
burst into flame. In another case the investigator im- 
bedded a 100-volt 16-candle-power lamp in a heap of 
coal dust. Within three minutes smoke was emitted 
from the dust, and in another case where the lamp was 
simply laid down upon the heap, flame burst out in the 
course of twenty-five minutes. Colliery managers 
should therefore impress upon the miners the great 
danger, when stopping work for a few minutes, atiend- 
ing the laying down of the lamp upon the ground. It 
should always be suspended, with the bulb free from 
contact on all sides. Every care should also be dis- 
played in handling the globes so as to avoid breakage, 
as the instantaneous exposure of the incandescent fila- 
ment when the bulb bursts is sufficient to create a vio- 
lent explosion should any firedamp be present. A short 
time back a terrible explosion occurred in a French 
coal mine, by means of which sixteen nfen Jost their 
lives, owing to the ignition of the firedamp by the 
bursting of an incandescent bulb. 
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A Chance for Inventors, 
To the Editor of the ScIENTIFIC AMERICAN: 

In the July 29 issue of the ScIENTIFIC AMERICAN 
there is a short article under the title “The Dangers 
of Cheap Leather,” which is of great interest to many 
shoe manufacturers of this city. I have had a large 
experience as a bottom finisher for twenty-five years 
and for the past two years and one-half have had a 
large amount of trouble in finishing the bottoms of 
shoes. The manufacturers are at a loss to remedy 
the evils that arise from a large majority of the 
leather now on the market, and would gladly welcome 
some method whereby the leather generally in use 
could be finished satisfactorily. The chief trouble 
is that the bottoms first lose the luster and in the 
course of from forty-eight hours to three days a white 
crystalline salt. forms on the bottom and renders the 
bottom unfit. The leather has great absorption power 
and during the process of manufacturing when wet 
retains the moisture to a detrimental degree. This is 
a subject that is of great interest to thousands of shoe 
makers through New England, and if: there is any 
method or chemical that will remove the preparation 
that is found in the leather it will be welcomed by 
both the manufacturers and shoe operatives of New 
England. Should you desire any samples of the 
leather I should be pleased to furnish them. 

Brockton, Mass., August 14, 1905. C. A. Brown. 

cr tt 
The Reasoning Power of Animals. 
To the Editor of the ScIENTIFIC AMERICAN: 

As I regard opportunities offered in this column 
very precious in the settlement of controversies when 
they frequently arise, I would much appreciate space 
allowed to explain my position in connection with that 
fascinating question, “Do animals reason?” as per 
claims made in your issue of July 22, and again criti- 
cised—I believe hastily—in this column August 5. .My 
conclusion that animals and small children do not rea- 
son is based on the undoubted fact that when they 
imitate complex acts which cannot be ascribed to in- 
stinct, they come by the necessary mental impulse 
wholly through subconscious processes. Reasoning, in 
the popular sense, is supposed to mean judgments born 
of conscientious mind processes—intellection, in other 
words. What subconscious mental processes are, we 
do not as yet pretend to know; but one thing is cer- 
tain—they exist in both men and beasts, and they 
always accompany conscious processes. In the former 
conscious processes dominate the subconscious pro- 
cesses, and we are therefore said to come to the use of 
reason, while in the latter the reverse exists, and 
hence we say animals cannot reason. Suffice it to say, 
therefore, that when the famous cat saw the door 
opened many times for the same purpose on which was 
dependent its own welfare also, unconscious writ 
formed on its brain, of which process it was unaware, 
thought not consciously, and did not reason. When 
this impression, stamped there by provident Nature 
herself, was finally matured and ready to use, it sud- 
denly became conscious to, and was thereafter success- 
fully employed by the cat to imitate human acts to 
further its own ends. While I still believe the sub- 
stance of my former argument is self-evident under 
these circumstances, that the bear is really hoping to 
find his way out without smashing the heavy iron 
bars, and that the scope of the imitative mind is very 
great, as described before, there remains one point 
requiring careful consideration, and that is that phase 
of mind we call intuition. My contemporary says: 
“This is a God-given faculty possessed by only a 
favored few people, who do not have to stop to reason.” 
Intuition, as I take it, perforce, is at once a special 
gift and a universal faculty as well. On the one hand, 
men apparently conceive ideas from a “clear sky,” but 
such genius could not manifest itself were not the 
mind already highly cultivated by much conscious ef- 
fort—reasoning—and experience. 
hand, animals and small children become conscious of 
much knowledge by merely witnessing the intelligent 
movements of others, and in time, without thought or 
effort on their part, they suddenly discover that they 
also are competent to do the same thing, or, in other 
words, they begin to imitate. It is a general impres- 
sion among psychologists that animals probably do not 
reason; they have no ideas as we have. 

ALBERT F, SHORE. 

Brooklyn, N. Y., August 10, 1905. 

0 
The Reasoning Power of Animals, 
To the Editor of the ScIENTIFIC AMERICAN: 

I have been much interested in the discussion in 
your paper as to the reasoning powers of animals, 
for I believe, this belief, being based on personal ob- 
servation, that nearly all animals do possess the power 
of reason, and that this power is capable of develop- 
ment, depending on the animal’s natural intelligence 
and on its association with man. Not only animals, 
but, I believe, birds, especially crows and parrots, can 
and do reason. When I was a boy at home we had 


While on the other . 


Scientific American 


several different ca.s that could open the old-fashioned 
thumb-latch doors. This was so common among our 
cats that we thought nothing of it. Two years since 
I was in Washington County, Pennsylvania, on the 
farm of Mr. G. A. Hogg. Mr. Hogg owned many pure- 
bred draft horses—Shires and Percherons. Among 
the Shires were three two-year-olds, Cremona, Imo- 
gene, and Dainty. These, together with several brood 
mares and other young ones, were in a large hillside 
pasture. It was my habit to go to them, Sundays, 
to see how they did, and to take along a bucket of 
oats, the better to make friends with them, for, like 
men, the way to a horse’s heart is through its stomach. 
The Shires were naturally more friendly than the 
Percherons; they would come to me from a distance 
from which the Percherons would not and so got, each 
time, the greater part of the oats. After some time 
Mr. Hogg sent out a three-year-old Percheron, -Artless 
by name. She was put in the pasture, but, contrary 
to my expectations, would have little to do with 
those of her own breed, but ran with the Shires. One 
Sunday I went out, as usual, and had to climb the 
hill to the top to find the horses. As soon as they 
saw me the three Shires came up and soon had fin- 
ished the greater part of the oats, the Percherons 
meanwhile remaining away at some littie distance, in 
the shade of a clump of walnuts, and paying no atten- 
tion to me. With them was Artless. After satisfy- 
ing myself that all were well, I started back down the 
hill, followed by the Shires. Dainty kept looking in 
the direction of the Percherons and would stop and 
whinny earnestly, rather impatiently. This she did 
five or six times. Before I reached the bottom of the 
hill Artless came up on the trot—came directly up 
to me, put her nose in the then empty bucket, and, as 
much as possible, by looks and actions, said: ‘Where 
are those oats Dainty said you had?” I am no 
scientist, but this demonstrated to me that Dainty 
wanted Artiess to have some of those oats and took 
pains to inform her that I had some and that she 
must hurry if she would have them, also that she 
reasoned how, and had language sufficient to convey 
this (to a horse) good news. Previous to this Art- 
less had been rather shy and difficult to approach. I 
would have thought little of it had she been as friend- 
ly as the Shires, but she probably had not had a handful 
of oats since she had been in that pasture and would 
not come very near me. 

It is my opinion that anyone, who has an eye for such 
things, and who has had experience with horses in our 
regular cavalry under all conditions, on drill, in the 
field, in the stables, corrals, and on the picket lines, 
at target practice, etc., will say that unless horses can 
reason it would be difficult or impossible to give an 
explanation of things they do. I believe everyone has 
witnessed the close friendship that many times exists 
among animals to others of their own kind, to other 
animals, and to the principal animal, man. Does it 
not require a reason and power of reasoning to form 
such friendship? Or is it all “dumb luck,” instinct, 
and intuition? 

I have spoken. more particularly of horses, for I 
I have observed them closer than other animals, but, 
as stated above, it is my belief that all, or nearly all, 
animals have the power of reason, in dfferent degrees 
of development, and that education will further develop 
it same as in man. Harry S. SIMONS. 

Monticello, Ky., August 10, 1905. 


GRENADES AND GRENADIERS, 
BY LT.-COL. C. FIELD, ROYAL MARINE LIGHT INFANTRY. 

One of the most striking points about the deter- 
mined assaults on Port Arthur by the Japanese and 
the stubborn and heroic defense of that city by the 
Russians is the immense variety of warlike appliances 
that have been called into play by both sides. Some 
of these, such as electrically charged wire entangle- 
ments, represent the dernier cri in military art, 
while others, such as the noxious and poisonous-smell- 
ing compositions thrown into the Russian trenches 
by the Japanese, their bamboo mortars, and the armor 
shields carried by their pioneers when endeavoring to 
cut through the entanglements surrounding the forts 
of the defenders, carry one’s thoughts back to quite 
medieval ages. Hand grenades, which have been prac- 
tically out of date for a century, have been employed 
by both sides so extensively that it seems possible 
that their use and manipulation may enter into the 
general curriculum of the soldiers training in our own 
and other modern European armies. Time was. when 
these deadly little missiles were carried by a num- 
ber of the biggest and strongest soldiers in every 
infantry regiment, and for many years after they had 
fallen into disuse the grenadier company, composed of 
such men and wearing a distinctive uniform, formed 
the right company’ in every battalion, just as the light 
infantry company, containing the smallest and smart- 
est scouts and skirmishers in the corps, formed the 
left one. 

Nowadays the only grenadiers are special regi- 
ments, such aS our own grenadier guards and other 
similar corps-d’élite in the German, Russian, Belgian, 
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and other armies on the Continent. But as a badge, 
the grenade is still one of the most favorite ones in the 
world. With us it is carried by the grenadiers, 
fusileers, Scots Grays, engineers, artillery, and marine 
artillery; it is almost universal in the French army, 
and is far from infrequent in the armies of Germany, 
Italy, and Russia. 

The word “grenade” is a French word, meaning 
pomegranate, the little hand-thrown shells being about 
the size of that fruit—about 214 to 3 inches in diame- 
ter. The precise date that these weapons were first 
invented seems uncertain, but it appears that they were 
made in large quantities at Arles in 1536. They were 
used at the siege of Rouen in 1562, and in that of 
Famagusta, in Cyprus, nine years later. At this period 
and for a long time afterward, though they seem to 
have been in pretty extensive use, there were no spe- 
cially trained companies or regiments of grenadiers. 
Then, as now, they were specially intended to be used 
in trenches, at barricades, and at close quarters in 
narrow streets and passes. Nor was their use confined 
to the land service, as in December, 1652, we find the 
ordnance officials of the navy asking for “five thousand 
hand grenades at 2s. 6d. each.” According to one 
description, the grenade at this epoch had a fuse which 
consisted of a wooden tube whose sides were per- 
forated with numerous small holes. At the-top of this 
tube was a piece of lighted slow-match with a bullet 
attached to its lower end. When it struck the ground 
the weight of the bullet would drag the lighted match 
into the perforated tube, and so ignite the powder and 
burst the grenade. To make the missile strike right 
side uppermost, so that the bullet would drag the match 
downward, the opening at the top had a bunch of box 
twigs attached, which acted in the same way as the 
feathers of an arrow or the stick of a rocket. Possibly 
the long pyramidal projection which is seen at the tes 
of the grenade worn as a badge by some regiments 
represents this bunch of leaves, though it is generally 
supposed to represent the flame issuing from the fuse. 
In some cases this is very much larger and more 
spreading, and without doubt represents flames—much 
more flame than would be seen in reality. The French 
were the first to establish regular grenadiers, in the 
year 1667, when four men were selected in each com- 
pany of the “King’s Regiment” for training in the use 
of hand grenades. In 1670 these men were formed 
into a grenadier company, which was commanded by 
M. de Riotor, who thus enjoys the honor of being the 
first grenadier officer on record. In the same year 
thirty of the most senior regiments in the French serv- 
ice were also provided with grenadier companies. 
Eight years later we followed suit in this country, as is 
recorded in “Evelyn’s Diary.” He says: “29 June, 
1678.—Now were brought into service a new sort of 
soldiers called ‘grenadiers,’ who were dextrous in 
flinging hand grenades, every one having a pouch full. 
They had furred caps with coped crowns like Janis- 
saries, which made them look very fierce; and some 
had long hoods hanging down behind, as we picture 
fools, their clothing likewise piebald—red and yellow.” 
Then, and for many years after, grenadiers carried, 
besides their bag of grenades, axes, firelocks, dagger 
bayonets, and swords. After throwing their missiles 
they were drilled to rush upon the enemy’s defenses, 
ax in hand, on the order “Fall on.” At first, our grena- 
diers wore a certain amount of armor—breastplates, 
at any rate. At the storming of Aughrim, in 1691, it 
is related that “the forlorn hope consisted of sixty 
grenadiers in breastplates.” This must have somewhat 
impeded their activity, and in France, at any rate, as 
will be seen by the annexed illustration’ reproduced 
from a work published in that country in 1696, the 
grenadiers wore a very easy-fitting costume. In the 
description which accompanies this plate it explains: 
“The figure B shows the position in which those throw- 
ing the grenade should stand, so that by a single move- 
ment and in an instant, turning the back to the place 
at which it is intended to throw it, it can be done 
more promptly, for in any other posture at least two or 
three times as much time is required to throw it, which 
might be very hazardous to the grenadier.” Hand 
grenades were employed in conjunction with an in- 
fiammatory mixture, the two being placed together in 
an earthenware pot covered with parchment, like a 
jam-pot, and provided with a fuse and a rope handle. 
This was then thrown into the enemy’s works, the pot 
broke, the composition blazed up, perhaps started a 
conflagration, and at any rate igniting the fuse of the 
grenade, which of course exploded. 

The fur caps worn by our first grenadiers before 
long gave place to cloth ones with a shorter hood. 
The latter adornment had quite disappeared by 1715, 
but the front of the cap, which was generally of the 
color of the regimental facings, was handsomely em- 
broidered. With slight changes this high miter-shaped 
cloth cap lasted till 1765, when it was replaced by a 
fur one of a somewhat similar shape. The illustration, 
taken from an old print, shows a grenadier of 1745 
wearing the cloth cap and in the act of throwing his 
grenade. The words of command at this period were: 
“Sling your firelocks—handle your. matches—open your 
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fuse—guard your fuse—blow your matches—fire and 
throw your grenades—return your matches—handle 
your slings.” Such detail one would hardly consider 
conducive to a rapid rate of fire. By the time the fur 
cap came into wear the grenadiers had to a very large 
extent given up the use of the hand gren- 
ade, but the grenadier companies were still 
composed of the biggest and finest men in 
the different regimenis. Toward the end 
of the eighteenth century it became the cus- 
tom to form grenadier and light infantry 
battalions provisionally from these .com- 
panies of the different regiments employed 
together on an expedition or campaign. This 
proceeding, while certainly providing a few 
battalions of extremely high-class soldiers, 
must yet have’ da bad effect on the force 
at large, every giment losing its smartest 
and best men just when they were most 
required. In fact, the same evil effects must 
have been felt as (according to a German 
critic) were experienced by British in- 
fantry during th: lafe Boer war on account 
of their picked men being drafted to the 
mounted infantry. “The infantry were then 
robbed more and more of their better ele- 


Grenade with loop and cord. 
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time, too, it is interesting to note, the Blues also wore 
the fur grenadier cap. Abroad, the big fur grenadier 
cap had an extensive vogue in almost all armies, but 
at the present day the only foreign regiments wearing 
itarethe Belgian grenadiersand gendarmerie, the Rus- 
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As for the grenade itself, the fighting in the Far 
East has shown it to be, with modern high explosives, 
a most formidable and destructive weapon, and it is 
possible that we may yet see a revival of the grena- 
dier companies that gained such renown by their 
prowess in bygone times. 

+ 
The electric traction line which runs from 


Grenadier Cap Worn 1765-1800. 


Regiment, 1687. 


Ordinary Grenade with fuse 
of slow-burning composition, 


Grenade of 1450 with twigs 
and slow match, 


ments. . . and an increasing demand arose from 
all sides for mounted troops. So only the elements of 
least value remained behind with their battalions— 
men who were bad shots, with but little smartness 
about them.” This must have been recognized before 
the end of the eighteenth century, for we do not find 
many instances of the practice in the early wars of 
the succeeding century. 

The pointed fur cap gave place to a larger, round- 
topped one with a brass plate and glazed peak and 
adorned with cords and tassels. In 1835 the plainer 
and bigger fur head-dress, much like what is now 
worn, but rather higher, came into vogue and has con- 
tinued with modifications to the present day. At this 


French Grenadier. 


1.—Royal Fusileers, 


From a Print Published in 1696, 


Grenadier of the 2d Queen’s 


2.—Royal Artillery. 


Various Types of Grenade Badges in the British Army. 


sian palace guard, the Danish guards, the Mecklen- 
burg-Schwerin grenadier regiment,: the Dutch horse 
artillery, and a New York-veteran association known 
as “The Old Guard.” It may be remarked, however, 
that the high eighteenth-century miter cap, but with a 
metal point, is still worn by the First Prussian foot 
guards, the First Prussian guard grenadier regiment, 
and the famous Russian Paul regiment of the imperial 
guard. 


Grenade of. ommon 
green bottle glass as 
used by f paniards, 
1847, (External diam- 
eter 234 inches. 
| Weight 1044 oz.) 


Manner of holding the grenade in the British 
service, 1847. 
(I.and service grenades: L1b., 18 02.) 
(Naval service grenades: 4 !bs., 2 oz.) 
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3.—Royal Scots Fusileers, 


A ‘*tinker’s * Mortar from Grosse’s Military Antiquities, 1801. 
“An uncommon engine supposed to be a tinker’s mortar, which being 
fixed in a stick was used for throwing grenades.” 


GRENADES AND GRENADIERS, 
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Murnau to Oberammergau, Bavaria, is some 
10 miles in length. It has been equipped by 
the Siemens-Schuckert Company. The cen- 
tral station, which lies five miles from the 
terminus, has two turbines which are oper- 
ated from the Ammer River. Alternating 
current dynamos are mounted on each of the 
turbines. The latter are of the horizontal 


pattern and carry a dynamo on either side, 
connected by elastic coupling. One of these 
generators gives simple alternating current 
for the traction line, while the other fur- 
nishes three-phase current for the 


local 


Earthenware Hand Grenade, 1551, closed by hardwood plug 
having channel f_r fuse. 


4 
Flintlock .Musketoon or hand-mortar for discharging 
hand-grenades, with support, 


lighting. ‘The electric road uses a tension of 5,000 
volts and is one of the few electric lines in Europe 
which employ monophase current. One pole of the 
dynamo is connected to the trolley wire and the other 
is put to earth. Two trolleys of arc form are pressed 
up against the overhead wire from the car roof by a 
compressed-air device. The air is furnished from the 
brake reservoir. Each car is equipped with two 
80-horse-power motors. A motor works one of the 
axles by a double-reduction gearing. The car contains 
a transformer which lowers the current to 260 volts 
for the motors. 


A Grenadier of 1745. 
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KNABENSHUE’S AIRSHIP AND ITS EXPLOITS. Ses 

The great popularity of experiments in aerial navi- 
gation has again been proven by the interest evinced 
by the general public and the press of New York city 
in the recent successful airship flights of a young west- 
erner, A. Roy Knabenshue. So great was the curi- 
osity of the New Yorkers to view the flights that al- 
most all business and street traffic was at a standstill 
and throngs followed the course the great dirigible 
balloon hovering over the city.//Mr. Knabenshue is 
the aeronaut who so successfully piloted Baldwin’s 
“California Arrow” at the World’s Fair, at St. Louis. 
The present machine, however, the “Toledo II.,” is en- 
tirely his own design and construction, and is, in fact, 
the second that he has built for his own use and ex- 
perimentation. 

The gas bag, 62 feet in length, which supports the 
framework carrying the motive power and the motive 
and steering apparatus, aS well as the navigator, is 
cigar-shaped, the forward end being sharply pointed, 
while the rear extremity is rounded.;/The highest 
point o* the curve of the upper surface, as well as 
the greatest diameter of the bag, 16. feet, is about one- 
third of the length from the forward end. The curve 
of the under side is somewhat flatter. The shape of 
the balloon differs materially from that of the ‘“Cali- 
fornia Arrow,’ which is practically a long cylinder 
with pointed ends. Mr. Knabenshue states—and his 
experience with both types makes the statement au- 
thoritative—that with the latter shape the airship is 
given to pitching badly because of the movement of 
the body of gas in the bag, but that this difficulty is 
obviated in the “Toledo II.,” as the curved lines of 
the balloon permit of little or no shifting of the gas. 
Moreover, the wind-resistance appears to be less with 
this shape, especially as the diameter is a foot less 
than that of Baldwin’s machine “The material used 
in the construction of the balloon is the finest Japanese 
silk, of great strength and exceedingly light weight, 
covered with a special varnish prepared by the aero- 
naut himself, which is-said to be superior to anything 
of its kind hitherto used. The balloon of the “Toledo 
II.” requires 7,000 cubic feet of hydrogen to inflate it, 
this being somewhat less than the quantity necessar 
for the “California Arrow,” as the latter’s cubical con- 
tent is 8,000 feet. The framework is hung to the bag 
by means of a-square-mesh net of strong cord, as the 
aeronaut believes this form to be superior to the usual 
diamond-mesh. The entire weight of the bag is but 
65 pounds. 

The framework is 38 feet in length and consists es- 
sentially of three parallel longitudinal pieces, form- 
ing a triangle in cross section, which come together in 
a point at each end. These are braced and tied in 
their proper relative positions by means of wooden 
struts and piano wire. The wood used is almost all 
spruce, with the exception of a few pieces of bamboo. 
The netting from the balloon is fastened to the two 
lower longitudinal frame pieces which lie in the same 
horizontal plane. The weight of the framework, as 
well as the entire apparatus upon it, is approximately 
210 pounds. . 

The two-bladed propeller, which is at the bow of 
the machine and pulls rather than pushes it, is 10 
feet in diameter. The blades are 29 inches wide at the 
outer extremity, and narrower toward the hub. The 
covered length of the blade is 40 inches. The frame- 
work of the propeller is of spruce, the covering fine 
muslin. The entire weight is 7 pounds. The follow- 
ing figures of the propeller thrust are the results of 
some rather rough experiments carried on by Mr. 
Knabenshue, who is at a loss to explain the wide dis- 
crepancy between the last two: At 150 revolutions 
per minute the thrust was 22 pounds; at 180, 35 
pounds; at 200, 41 pounds; at 210, 46 pounds; and at 
220, 61 pounds. The usual rate used during a flight 
is 180 revolutions per minute, and at this the speed 
is estimated to be 15 miles per hour. The rudder, at 
the stern, is also of spruce and muslin, and is about 
9 feet long and 5 feet wide. This is hung to the frame- 
work and to a bamboo support attached to the netting. 
It is worked by cords running nearly the entire length 
of the framework, so that the aeronaut may have con- 
trol of his steering apparatus regardless of the posi 
tion in which he may be. 

The engine which drives the propeller is located 
about a third of the length from the forward end. It 
is supported on two angle-iron cross pieces on the 
two bottom bars of the framework. It is.a four- 
cylinder, air-cooled, gasoline motor, and is geared: to 
the shaft by means of a chain and: sprocket. An ordi- 
nary friction clutch is used. The cylinders are 214 
inch bore and 38-inch stroke. The greatest rate of 
speed obtained by the engine was 2,160 revolutions per 
minute, though this is far in excess of the speed used 
during the flights. The reduction of the engine speed 
to shaft speed is 6 to 1. The horse-power is estimat:d 
at 10. The speed is regulated entirely through the 
sparking, no throttling of the explosive mixture being 
attempted. The entire weight—engine, shaft, clutch, 
batteries, and tank—is 92 povnds. The tank will hold 
sufficient gasoline for a five-hour sail. 


A. Roy Knabenshue Flying Over Centrai Park 
in His Airship “Toledo II.” 
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Unlike Santos Dumont, or the French aeronauts, 
Mr. Knabenshue does not attempt to regulate the 
height of the machine above the earth by means of 
a gas valve attached to the balloon. As a matter of 
fact the “Toledo II.” has no such valve. When the 
bag is filled with hydrogen the silk neck or gas inlet 
is simply tied with a piece of rubber. The elevation 
is determined by the quantity of gas in the balloon, 
as after rising to a certain height this is expanded 
by the decrease in atmospheric pressure, and bursts 
the above-mentioned r.eck, releasing some of its vol- 
ume and allowing «ne machine to settle to earth. 
Otherwise, Mr. KnalLanshue simply descends by point- 
ing the nose of the ballcon downward, and using the 
screw, the power of which is sufficient for this pur- 
pose. The angle of the machine, with reference to 
the horizontal, is attained entirely by the shifting of 
the position of the aeronaut, who is seated astride the 
upper bar of the framework, one foot on each of the 
lower longitudinal pieces, and moves backward or for- 
ward as the occasion requires. Only about 20 pounds 
of ballast are carried for emergencies. 

As Mr. Knabenshue himself says, he has not solved 
the problem of aerial navigation, and has only demon- 
strated that, in the absence of heavy wind, it is pos- 
sible by means of the usual screw and rudder to drive 
and guide a balloon. The practical airship of the 
future must be made to dispense with the huge gas- 
filled bag which offers more resistance to the air cur- 
rents than the canvas of a fair-sized sailing vessel. 
This being so, we can but regard the “Toledo II.” as 
an interesting experiment, an astonishing toy, and 
while we realize that the machine is not capable of 
commercial use, our appreciation of the aeronaut’s 
courage and perseverance is general and decided. 

+ 0+ 
Use of the Metal Calcium. 

Now that the metal calcium is produced cheaply 
and in large quantities, as we find in the Bitterfeld 
electrolytic works, it is possible to use it in different 
Kinds of chemical operations, where it acts as a re- 
ducing agent. M. Moisson has been able to reduce the 
chlorides of sodium and potassium and to separate the 
latter metals at a red heat. M. L..Hackspill takes up 
this work and uses calcium in large quantities to re- 
duce the chlorides of rubidium and cesium. He places 
a mixture of calcium in small fragments and chloride 
of rubidium, melted and dry, in a small iron trough. 
This is placed in a horizontal tube having a vertical 
tube at the end. A vacuum is made in the apparatus 
and the horizontal part is slightly heated. When we 
reach 400 or 500 deg. C. a metallic ring is formed be- 
yond the trough, and when heated more, the chloride 
is decomposed and gives off heat. This is sufficient to 
volatilize all the alkaline metal. It collects in the 
vertical tube, which is then sealed off with the blow- 
pipe. In this way we obtain 150 grains of pure 
rubidium in less than fifteen minutes. The metal is 
very pure and is equal to that which the Erdmann 
process gives. It is a more rapid method and gives a 
better yield. Cesium is formed in the same way. 
M. Hackspill also tries to reduce chloride of lithium 
and obtain this metal. But as lithium is not nearly 
as volatile as rubidium or cesium, he only succeeds 
in forming an alloy of calcium and lithium. 

—___——o-+ oor __—_—— 
Increase in Price of Single Numbers. 

On and after this date, September 2, the price of 
Single copies of the ScIENTIFIC. AMERICAN will be ad- 
vanced from eight to ten cents. The lower price has 
been in force for many years when the ScIENTIFIC 
AMERICAN was not only smaller, but when the informa- 
tion was obtained at comparatively small expense. We 
are now maintaining correspondents in the principal 
centers of the world, and we have enlarged the paper, 
and largely increased the number of illustrations. We 
think that those of our readers who have been in 
the habit of purchasing single copies from news-stands 
will agree with us that the ScIENTIFIC AMERICAN is 


-fully worth ten cents a copy. There will be no in- 


crease in the price of subscription, which will remain 
$3 per year, or $1.50 for each six months. Persons who 
are unable to obtain the SclENTIFIC AMERICAN regu- 
larly from news-dealers should subscribe direct, thus 
taking advantage of the reduced rate. 

0 

Cable to Iceland, 

The Great Northern Telegraph Company, of Copen- 
hagen, has obtained a license for laying out and oporat- 
ing a submarine cable to Iceland. The cable is to be 
laid from the Shetland Islands, which are connected 
with Scotland, to the Faro Islands and thence to Ice 
land, where it is to be moored at some point on the 
eastern coast. The government of Iceland will lay out 
an overland telegraph line from that point through 
the island and is to take charge of this itself. The 
telegraph company is said to be ready immediately to 
commence the preparatory work, so as to erable the 
cable te be ready for operation by October 1, 1906. It 
will be remembered that the Marconi Company has re- 
cently erected a receiving station at Reykjavik, to 
which wireless telegrams have been sent. 
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MOTOR SPRINKLER AT COLOGNE. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A new type of motor sprinkling car is now in use 
in connection with the traction lines of the city of 
Cologne. It is intended to run upon the tramway 
tracks, and for this purpose it is equipped with a trol- 
ley pole of the loop pattern. The car is mounted upon 
two bogies, each of which carries a motor of the trac- 
tion type giving from 35 to 40 horse-power. The reser- 
voir has a large capacity, some 2,000 gallons, and it 
was considered an advantage to have a large water 
tank using a double bogie rather than a lighter car of 
smaller capacity, seeing that in the former case the 
number of plug stations for filling the car can be dimin- 
ished, and besides, less time is consumed for the filling 
operation. This balances the increased cost of the 
larger car, and the latter has also many other advan- 
tages. The weight of the sprinkling car when empty 
is about 14 tons, and when filled up it is some 25 tons. 
There are two sprays on the sides and one at each end 
under the platforms, as our engraving shows. Both 
the sprinklers under the platforms are placed as far 
forward as possible, so that the dust which is raised 
by the car itself is laid at once and does not go fur- 
ther. The sprinkling apparatus is arranged so that 
the spread and also the width of the spray can be 
regulated. The maximum spread of the water sheets 
together is some 50 feet. Both the end sprays can be 
regulated by pedal from either platform, while the side 
jets are likewise controlled by another set of levers. 

The platform sprays are shown in section 
in the diagram. ‘The device consists of a 
sprinkling box which is connected by pip- 
ing with the main water tank. In the box 
are two different outlets which the arrows 
indicate and each half is thus fed sepa- 
rately. A partition divides the box into 
two parts, and one side has larger sprink- 
ling holes than the other, so as to change 
the feed. By using one side or the other, 
or else both together, we obtain three dif- 
ferent strengths of water spray. An inner 
curved guide-plate gives an even distribu- 
tion of the water. A strainer placed in the 
piping stops any floating matter. The two 
side jets are independent of the former. 
They are shown in the sectional views. One fea- 
ture is that the width of the jet is independent of 
the water level in the tank and is kept constant 
down to the emptying point. To carry this out, a 
device is placed in the piping at A, which gives a 
constant feed. It consists of a rotating drum placed 
eccentric in a cylindrical chamber and driven by a 
small 4-horse-power motor situated under the tank. 
Upon the drum is mounted a set of vanes which can 
lie against the surface or can be raised by springs. 
During the rotation the vanes are thus made to 
work against the periphery of the cylinder and 
form a set of feeding pockets by which the water is 
drawn in from above and distributed to the lower 
pipe at a constant rate. By a pressure regulator in 
connection with the tank (shown at B) the pressure 
of the supply water can be controlled at will. This 
device is operated by levers from the platform. “In 
this case the overflow or superfluous water is sent back 
to the tank by an appropriate piping. To give each 
of the side sprays the same pressure in the piping, the 
regulator can be used to control the strength of the 
jet. Again, the water can be let out of the sprinkler 
under pressure by using the motor-operated distributor, 
or the latter can be left open 
and the water flows out of the 
tank in the ordinary way. The 
former has the advantage of 
giving a stronger as well as a 
uniform jet, while in the latter 
case the spray varies with the 
water level in the tank. 

The spray apparatus has also 
another method regulating the 
pressure and also the width of 
the jet. This will be observed 
in the second diagram. The 
sprinkler consists of a cylinder 
having a number of rows of 
holes, and inside the cylinder is 
a tight piston which can be 
pushed back and forth so as to 
close off a given row of holes, 
and so on to a full stop of the 
water. This controls the width 
of the feed. Another device, 
which is shown on the right, 
consists of a revolving shutter 
which turns around the feeding 
cylinder and is operated by a 
lever. ‘ By working the shutter 
the: holes can be uncovered 
more or less and so the spread 
of the water can be adjusted 
from zero up to the full feed. 
By using these two devices to- 
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gether the operator can secure any desired adjustment 
of the spray, and each side is independent of the other. 
In this way the car can be made to water the whole 
width of the street, whether the car is on one track 
or the other. The sprinkling car is filled from plugs 
or hydrants which are situated at certain designated 
points, and a side track brings the car in front of 
the watering plug. It is filled by two 3-inch hose, and 
the time required is about ten minutes. As to the 
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Details of the Motor Sprinkling Car. 


performance of the new car, it is very satisfactory, 
when we remark that with a tank capacity of 2,000 
gallons, an average speed of seven or eight miles an 
hour and a width of spray varying from 25 to 50 feet 
total, it covens some three miles of road. During the 
summer season, when the greatest work is required, 
the new car will cover some 700,000 square yards of 
surface as compared with 150,000 square yards with 
an ordinary horse watering car. The operating cost 
of the motor sprinkling car is calculated at 20 marks 
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MOTOR SPRINKLING CAR IN USE IN THE CITY uF COLOGNE, 
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($5) per day, including electric power, maintenance, 
and wages. For the same service, five of the horse 
sprinklers of 400 gallons’ capacity would be needed, 
and the operating cost figures 10 marks ($2.50) each, 
or a total of $12.50. We thus have an economy of 
$7.50 per day for the system, and for 100 working days 
this gives an annual saving of $750. 

In order to avoid interfering with the traffic of the 
electric traction lines, the sprinkling car is made to 
run close behind one of the passenger cars, and it is 
thus enabled to arrive at the next side-track at the 
plug station before the next car comes along. In the 
case of the horse sprinklers, the latter are often obliged 
to turn out in order to let the cars pass, and this 


‘causes a series of gaps in the sprinkling. When we 


consider the advantage of the motor sprinkler, and also 
that it covers a large extent of surface in a compara- 
tively short time and with a smaller personnel, we are 
impressed with the utility of the new system. The 
car which is now operating at Cologne has been con- 
structed by the firm of Zypen & Charlier, of that city, 
while the electrical equipment is supplied by Siemens 
& Halske. 
ae 
STERILIZATION OF WATER. 
BY EMILE @UARINI, 

The subject of the sterilization of water is of prime 
importance because unimpeachable water is the excep- 
tion in nature; it is found only in uninhabited regions, 
and in the soil at a level which it cannot reach with- 
out slowly percolating through thick strata 
of well-filtering sand. All other waters 
collected in populous neighborhoods, spring 
waters as well as surface waters, should 
be considered as suspicious. The conclu- 
sion is that with the exception of a very 
few cases, all waters should be purified bac- 
teriologically before being distributed for 
potable purposes. The two practical meth- 
ods of biological water purification on a 
large scale are: 1. Filtration, which re- 
duces the number of bacteria water con- 
M tains. 2. Treatment by ozone, which radi- 

y y cally annihilates all pathogenic germs. Ex- 
INNS perience has shown that filtration is not 
ANS always an adequate way of sterilization; 

moreover, it is stated that “filtration is not sterili- 

zation; it is a makeshift which should be improved 
upon.” 

Ozonization, on the contrary, is said to fulfill all 
the requirements of the improvement wished for. 
So long as ozonized water contains free ozone when 
leaving the sterilizing apparatus, it is practically 
sterile, i. e., free from pathogenic germs. 

Ozone has exceptioual advantages for this pur- 
pose. Without introducing any new element into 
the water, it destroys all discoloring organic mat- 
ters, all unpleasant odors and tastes, and, with cer- 
tainty, the pathogenic and other bacteria, with the 
exception of a few harmless spore-bearing bacilli 

which the water may contain. The ozone present in 
the water which leaves the sterilizers is retransformed 
into ordinary oxygen by from 15 to 20 seconds’ expos- 
ure to the open air, at the very utmost. Ozonization, 


therefore, leaves in the sterilized water nothing but 


some ordinary oxygen—some atmospheric air, in fact. 
This is an improvement, because superaeration makes 
water, if anything, more palatable and digestible, and 
takes away all fear of injury to the distributing plant, 
because ordinary oxygen does not attack iron and lead 
mains and pipes. Several sys- 
tems have been devised to ster- 
ilize water by means of ozone. 
The most recent among them, 
we believe, is the De. Frise 
system, which embodies sev- 
eral new and interesting char- 
acteristics and is put in prac- 
tical use at the experimental 
works of Saint Maur, | near 
Paris (France). 

The De Frise ozonizers are 
without dielectric and are kept 
at the proper temperature; 
they have sharp metallic points 
which receive the high-tension 
current, and are juxtaposed to 
metallic surfaces connected 
with the earth. They are 
worked with tensions higher 
than 20,000 volts. The air is 
aspired through them by 
pumps which force it, when 
ozonized, through the = ster- 
ilizer. The apparatus are 
either horizontal or vertical. 
The vertical type occupies less 
room than the horizontal one, 
which is easier to survey, how- 
ever. The sterilizers are made 
on the washer principle; they 
are provided with a number of 
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carefully leveled, finely perforated trays, making the 
ozonized air bubble several times through the water. 

The ozonized air is used over again, the inlet of the 
ozonizers being connected with the outlet of the ster- 
ilizers, arrangements being provided to free the air 
from moisture, and to supply, by fresh air, 
the oxygen which has been consumed in the 
shape of ozone. 

Count De Frise’s ozonizing plant erected 
on the grounds of the Saint Maur pumping 
station of the Paris municipality has quite 
the size of a waterworks destined to supply 
with drinking water a town with several 
thousands of inhabitants. It treats up to 
150 cubic meters of Marne River water per 
hour, taken either from the slow sand filters 
of the city of Paris or from the river, and 
filtered, without adding any coagulant, by 
mechanical filters filled with stamped silex. 
It shows that a plant of even much greater 
size can be worked by two or three men and 
does not want more than about 129 effective 
horse-power in all, pumping included, for a 
production of 1,000 cubic meters per hour, 
which is an economical result. The plant, 
a general view of which is shown in Fig. 1, is erected 
in a building of sufficient size to contain apparatus for 
treating 20,000 cubic meters per day. The cellars con- 
tain the motor, with its shafting, a centrifugal pump 
to raise the water, the alternators for the ozonizers 
and the electrical light, two air-dryers and the ster- 
ilizers, the tops of which reach the first floor. The 
first floor contains the office, the laboratory, the switch- 
board, the transformer, the ozonizers, and the ozon- 
ized air compressor. The motor is a semi-portable 


Fig. 1.—General View of the Plant, Showing Two Rapid Pressure Filters of 
150 Cubic Meters Capacity per Hour. 


45 I, H. P. steam engine. The centrifugal pump is 
able to deliver 150 cubic meters of water per hour 
against a head of 15 meters. The alternators are 
110-voit Mordey dynamos. The transformer, shown 
in Fig. 2, raises the pressure of the current ‘to a 
maximum of 80,000 volts. The switchboard is pro- 
vided with the usual fittings. The ozonizers are 
horizontal. Fig. 3 shows one with resistance, and 
Fig. 4 with condenser. There are two series of ozon- 
izers, each consisting of three groups of three ele- 
ments. Each element is made of a horizontal brass 
half-cylindrical trough fitted with a plate-glass cover 


Fig. 6.—The Sterilizers. 
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The trough is earthed 
Across the trough, at 


and a cast-iron water mantle. 
and makes one of the poles. 


regular distances, brass half-disks with serrated cir- 
cular edges and of 60 millimeters less diameter than 
the trough are suspended from the glass lid by means 


Fig. 5. 


of screws: which take the high-tension current from 
the liquid resistances fitted to each half-disk. The 
resistances are vertical glass tubes scaled at the bot- 
tom, in which is soldered a platinum wire projecting 
on both sides of the glass. The tubes are filled with 
an appropriate liquid,.to which the current is trans- 
mitted by a platinum wire dipping in the top of it. 
The resistances perform the part of regulators, pre- 
venting the tension of the portion of current allowed 
to each semi-circular pole, to rise above the limit at 
which sparks or voltaic 
ares are produced. Silent 
discharges are produced 
between the sharp points 
of the semi-circular poles 
and inner surface of the 
earthed troughs. The 
troughs are closed at both 
ends and fitted with an 
air inlet at one end and an 
air outlet at the other. 
The current of air circu- 
lating between both ends 
passes through the succes- 
sion of half annular dis- 
charges which transform 
part of its oxygen into 
ozone. After its passage 
through .each discharge, 
the air, heated by electri- 
zation, is partially cooled 
down by the cool surface 
of the trough. This -cool- 
ing is periodically com- 
pleted by means of surface condensers intermediate 
between the elements of each line of ozonizers. The 
ozonizers are placed in a dark room; this allows of 
judging from the blue-violet color of the flames that 
the apparatus are working in good condition. : 

The ozone compressors are double-acting vertica 
pumps of 150 millimeters diameter and 200 millimeters 
stroke. They draw the air through the ozonizers and 


force it into the sterilizers. 


Fig. 7.—Diagram of the Sterilizer. 
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The sterilizers (Fig. 6) are cast-iron vertical cylin- 
ders, enameled inside. They are built up from parts, 
50 centimeters high, between the flanges of which are 
fitted horizontal celluloid diaphragms perforated with 
a great number of small holes having a diameter of 
0.7 millimeter. 

The water and ozonized air are introduced 
into the lowest compartment of the sterilizers, 
by means of which an injector which makes 
use of the vis viva of the water arriving 
under pressure, to assist promoting the cir- 
culation of the ozonized air. Air and water 
ascend together to the top of the sterilizer, 
being intimately mixed at the passage of 
each finely-perforated diaphragm. The ster- 
ilizing columns are fitted with spyglasses 
and arrangemenis for collecting samples. 
The sterilized water flows from a general 
main into a tank placed in the open air, 
from which it goes into the covered reser- 
voir for filtered water of the city. A third 
sterilizer at Saint Maur belongs to the type 
in which the water is injected in the shape 
of a fine spray into the mass of ozonized air. 
The spray collects, in the lower part of the 
column, as solid water, into which the ozonized air is 
forced through the apertures of a perforated diaphragm 
which makes it bubble, in minute bubbles, through the 
water before reaching the spray. The waste air of the 
three sterilizers is recuperated by simple connection of 
the outlet of the sterilizing columns with the inlet of 
the ozonizers, to be ozonized over again. Well-balanced 
air valves admit sufficient fresh air to make up any 
deficiency in oxygen of the recuperated air. The col- 
lecting tank is provided with a weir to measure the 


Fig. 3.--Ozonizer with Resistances. 


quantity of water discharged per hour. Fig. 7 gives 
a vertical section of one of the two rapid pressure 
filters (shown in Fig. 1) used in conjunction with the 
plant. Each of these filters consists actually of three 
separate filters built the one on top of the other. The 
three have a common central inlet pipe and each has 
its own bottom, its own outlet valve communicating 
with the discharge main shown on the right of the en- 
graving, and its own outlet for wash water shown 


Fig. 2.—The Transformer, 
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on the left. A central shaft works the three rakes 
which agitate, during the cleaning, the pounded flint 
with which each filter is filled. Each triple filter is 
washed by revolving the agitators and admitting, by 
the outlet valves, the filtered water of its neighbor 
under the layer of flint through which it passes up- 
ward to be drawn off by the valve system on the left. 

In a recent test the ozone consumption per cubic 
meter of water was 119 grammes, and the current 
consumption 122 watts, the colonies were 149 before 
and 2 after ozonization. In another test the above fig- 
ures were respectively 2.039 grammes, 236 watts, and 
2,680 before and 3 colonies after ozonization. 

8 
AN IMPROVED ASH SIFTER, 

Those who are in habit of building their kitchen fires 
afresh each morning will be interested in the improv- 
ed ash-sifting device which we illustrate herewith. The 
device is arranged to permit of sifting the ashes with- 
out filling the surrounding air with dust. The im- 
proved sifter comprises a box consisting of the main 
or body section and an upper auxiliary section. These 
sections are fitted together with a tight joint and are 
securely fastened with hasps and turn buttons. The 
upper section is provided with a hinged cover which, 
when closed, forms a dust-tight joint therewith. A 
hasp and turn button lock the cover in closed posi- 
tion. A handle on this cover provides means for 
carrying the device. Sockets are formed in the upper 
edge of the auxiliary section, at opposite sides to pro- 
vide bearings for a shaft. This shaft carries a tray 
which is rigidly attached to it. ‘The cover of this tray 
consists of a screen of semi-cylindrical form. The 
shaft is operated by a lever thereon which carries a 
crank handle at one end. Normally the shaft is pre- 
vented from turning by studs at each end of the lever, 
engaging lugs on the outside of the upper section. In 
use the pan of ashes which is to be sifted is placed 
in the tray and the screen cover is then fastened down, 
also the main cover of the device. Then the lever on 
the shaft is pulled outward so as to clear the lugs. 
The handle may now be rotated to invert the tray and 
pan of ashes, after which it should be rocked back and 
forth to sift the ashes through the screen. When the 
screen has been sufficiently rocked, the lower section 
may be disengaged to permit removal of the ashes. 
This body section is provided with two bails which 
may be swung over to the dotted position shown in 
the section view, when the body part may be readily 
lifted and carried in one hand. Legs are formed on 
the bottom of this section to space it from the floor 
and thus prevent scorching the floor or carpet when 


AN IMPROVED ASH SIFTER. 


hotashes are sifted. A patent on this ash sifter has 
recently been granted to Mr. Eugene A. Bagby, Bowl- 
ing Green, Ky. 
0 
American Opiuna, 

In view of the fact that the Department of Agricul- 
ture at Washington has inaugurated practical experi- 
mental study in the planting and cultivation of the 
opium poppy in one of the Southern States, it is time- 
ly that Dr. Emil Weschke, of San Francisco, who has 
most extensively worked along these lines, advances 
his views, deductions and conclusions in the August 
number of the Pacific Medical Journal. The author 
states that he knows of but one instance where opium, 
i. e, a marketable product, was grown in this country. 
Prof. Flint, of San Francisco, obtained good opium in 
the Sacramento Valley, which answered to requisite 
tests and possessed the physical attributes of a good 
article, but its production was unprofitable. It was a 
question of cheap labor to produce it, and this was 
not procurable. For his own experimental opium 
farming the doctor was furnished with varieties of 
poppy seed grown at the Jardin des Plantes, of Paris, 
and the Royal Botanical Gardens, Berlin. In addition 
to this, he procured some seeds grown in the State 
of New York. The seeds were planted in rich dark 
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loam. He incised the capsules of the poppy in the 
usual way in the evening and the following morning 
gathered the concrete juice by scraping it off with a 
blunt knife on to-porcelain plates. The product was 
of a rich, dark-brown color, had a bitter taste and 
strong odor, and, when dry, was of conchoidal fracture. 
The amount of morphine yielded from this opium was 
15.28 per cent, narcotine 0.325 per cent, codeine 0.416 
per cent, meconic acid 3.5 per cent. The author con- 
cludes. that the production of opium in this country 
can only become profitable when the cheapest labor 
can be procured, and when scientific and expert.super- 
vision rules over the planting, cultivation, etc. 
met 0 
A PNEUMATIC ERASER, 

We illustrate in the accompanying engraving an 

eraser which possesses some decidedly novel features. 


A PNEUMATIC ERASER. 


The inventor, who is a stenographer and court reporter, 
felt the need of some simple device for brushing or 
blowing away the dust of an erasure. The common 
habit of using the hand to sweep away the particles 
is objectionable when operating on manuscripts writ- 
ten with a copying ribbon, for unless the hand is per- 
fectly dry it will smear the ink. Neither is the alter- 
native of clearing away the dust by blowing one’s 
breath on it entirely satisfactory, for moisture blots 
are liable to occur which sometimes destroy a whole 
page of matter. Furthermore, the inventor found that 
bending over to blow away the dust every time he 
made an erasure was very trying on his patience. 
As a solution to the difficulties it occurred to him to 
use a rubber syringae to blow away the dirt and a fur- 
ther development was to combine the eraser and the 
syringe, as shown in the illustration, so that the two 
operations could be done with one tool in the hand. 
An eraser of standard type is used in which a hole is 
bored, as indicated by dotted lines. The eraser is fitted 
into a rubber bulb and serves as a nozzle of the 
syringe. In use the eraser is held as illustrated, with 
the bulb in-the palm of the hand. After rubbing out 
the desired mark, the eraser is lifted a trifle from the 
paper so as not to close the air duct, then on squeezing 
the bulb the dust and dirt of the erasure will be blown 
away. When one eraser is used up it may be removed 
and another inserted in the bulb. Mr. C. 8S. McGill, of 
Owensboro, Ky., is the inventor of this novel eraser. 
0 
Power Transmission to Stockholm, 

According to a note in “Tekniek Tideskrift” an 
agreement has been arrived at between the managers 
of the Stockholm Gas Works and the Sdderfors Bruks 
A. B. with a view to the purchase of two waterfalls 
of the Dalelf. These waterfalls, which are situated 
on the same branch of the Dalelf River, give a head of 
7 meters with a volume of 250 cubic meters of water 
per second, which will be obtainable after regulation. 
With a minimum water supply of 100 cubic meters per 
second, about 10,000 electrical horse-power is obtained 
in Stockholm, and with 250 cubic meters as much as 
26,000 horse-power. The cost of installation in the 
latter case has been calculated at 525 to 550 kronor 
per transmitted electrical horse-power, the purchase 
price being 1,150,000 kronor. The distance is 125 kilo- 
meters from Stockholm. 

_—— oe 
Water Power in the German Alps. 

Since the construction of the numerous valley dams 
in Rhenania, Westfalia, and Silesia, more attention 
has been paid to an adequate utilization of the water 
power stored up in the German Alps, which has so 
far been rather neglected. According to a statement 
of the Hydrotechnical Bureau, only 75,000 horse-power, 
that is to say, 10 per cent of the available amount, has 
been utilized so far in the Bavarian Alpine districts. 
Out of the numerous mountain lakes, Walchen Lake, 
according to a recent article in the KGélnische Zeitung, 
would be especially suitable for power purposes. This 
lake, 6 kilometers in length and 5 kilometers in 
breadth, extends through a magnificent mountain 
region at the considerable height of 803 meters above 
the level of the sea. Now, the most remarkable feature 
of this lake is the fact that it approaches close to the 
edge of the mountains, where the latter abruptly fall 
to the plateau for a distance of a hundred meters. 
Near the foot of the latter (some 2 kilometers dis- 
tance as the crow flies), Kochel Lake is situated at 
only 601 meters height above the .level of the sea. 
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Now, as this lake is likewise of considerable size, the 
head of 202 meters between the two lakes would no 
doubt have long been utilized for the production of 
electrical power but for the. fact that Walchen Lake 
would be exhausted very shortly in case a, juncture be 
effected with Kochel Lake. Now, nature seems to have 
afforded a possibility of supplying enormous amounts 
of water to Walchen Lake from the immediate neigh- 
borhoood. In fact, the Isar River, which has an ex- 
tremely heavy flow of water in the spring and summer, 
passes at a few kilometers to the south of Walchen 
Lake at a still greater height above the level of the 
sea. Whereas, throughout the larger part of the dis- 
tance a high mountain separates Walchen Lake from 
the Isar, two rivulets joining the river and Walchen 
Lake respectively pass close by one another in the 
neighborhood of the Munich-Mittenwald-Innsbruck 
road. To lead the water of the Isar into Walchen 
Lake, this relatively level ground could be made use 
of, or else a tunnel would have to be pierced. In any 
case the cost of a similar installation would be rela- 
tively low, the dam basin being available. The amount 
of power that could be derived with the head of 202 
meters from the water masses of the Isar is thought 
to be sufficient to warrant the electrical operation of 
a great part of the Upper Bavarian state railways. As 
the neighboring district has up to now no industries 
worth speaking of, the electrical power would, indeed, 
have to be used for a similar purpose, unless it be 
preferred to transmit it to Munich. From the fact 
that the above projects are at the present moment 
being considered by the department of communications, 
we may infer that it is the intention to introduce an 
extensive electric railway system. 
+ 0 ee 
A NEW TOY, 

In the accompanying engraving we illustrate a re- 
cently patented amusement device, a novel form of 
see-saw, the invention of Mr. Edwin D. Smith, of 
248 Fourth Avenue, Pittsburg, Pa. The device was 
designed to provide a light, simple, and portable con- 
struction adapted more particularly for the entertain- 
ment and amusement of children, and for this purpose 
the inventor made use of the principle of the lazy- 
tongs, as shown by the illustration. 

The central post, consisting of two similar and paral- 
lel pieces, is erected upon a suitable base. In this case 
the longitudinal member of the base is firmly bolted 
between the two pieces of the central post, rigidly 
joining it with the base, and at the same time sepa- 
rating the said pieces at the proper distance. The 
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cross-piece of the base may be turned about a pivot 
bolt into a longitudinal position, to facilitate the stor- 
ing or shipping of the see-saw. Three parallel bars, 
the upper one shorter than the other two, are pivoted 
by means of bolts between the two sections of the cen- 
tral post. Vertical shanks carrying seats are pivoted 
to the two lower bars at their extremities. Two other 
vertical bars pivoted to all three longitudinal bars, 
and at the extremities of the upper, shorter one, are 
provided with handle bars and foot-rests. The see- 
saw is shown in the drawings adapted for persons of 
approximately the same weight. The parallel longi- 
tudinal bars are provided with several bolt-holes so 
that it is possible to adjust the device for persons of 
varying weight by shifting the bars lengthwise upon 
the posts. The operation is easily understood from the 
illustration. The persons see-sawing when in the 
seats, as well as in mounting and dismounting, rest 
their feet upon the foot-rests, and grasp the handle 
bars. Then to operate the see-saw it is merely neces- 
sary for the two ocupants to push and pull with both 
hands and feet, if desired, in opposition to each other. 
This see-saw is simple, light, and an inexpensive arti- 
cle, which may be easily shifted from place to place, 
while at the same time affording much pleasure and 
amusement. 
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RECENTLY PATENTED INVENTIONS, 


Of General Interest. 


AOOSE-HOLDER.—A. G. Burton, Denver, 
Col. The invention is an improvement in hose 
holders, especially designed for holding hose in 
use for sprinkling lawns and the like. Con- 
struction is simple and easily applied. By 
bending the points of the tripod so they extend 
parallel to each other and may be forced 
straight into the ground it is found in practice 
that but slight pressure is required to force 
the points into the ground and that the holder 
will not turn over, no matter how heavy the 
force of the water. . 


TRUCK.—W. H. Ar- STRONG, Vanwert, Ohio. 
The invention pertains to improvements in 
hand-trucks particularly adapted for carrying 
heating-radiators, the object being to provide a 
truck that may be read‘ly adjusted to different 
sizes of radiators and having means for firmly 
gripping a radiator so as to prevent any move- 
ment thereof relating to the truck. 


NON-REFILLABLE BOTTLE.—R.  BERN- 
STEIN, New York, N. Y. The purpose of the 
invention is to provide an economic construc- 
tion of bottle which after having been once 
filled and emptied can not be again filled and 
presented as an original package. Another 
purpose is to provide a bottle from which fluid 
can be conveniently and freely poured, and 
which will require no other stopper than that 
constituting a portion of the improvement. 


MEANS FOR DISCHARGING FLUIDS 
FROM DRYING-CYLINDERS.—R. D. Tacka- 
BERRY, Lewiston, Maine. The invention refers 
to devices for expelling the air and water of 
condensation from drying-cylinders—for exam- 
ple, such as are disclosed in a prior patent, No. 
643,198. The object of the present invention 
is to simplify the devices as much as possible, 
and also to maintain uniform and equal pres- 
sures in the various parts of the system. The 
inventor not only provides very simple and 
efficient means for removing air from cylinders 
at the beginning of operation, but also prevents 
sudden rises of pressures in the trap and er- 
ratic action incident thereto. 


TROUSER STRETCHER AND CREASER. 
—H. C. Warre.t, Philipsburg, Pa. The device 
in this improvement is adapted for use both 
for stretching and creasing trousers, is readily 
collapsible, so it can be folded in a small space, 
can be readily adjusted at one end to a de- 
sired width and be locked in such adjustment 
and be then spread at its opposite end to 
stretch the trousers, and can be fastened in 
stretched position. 

CARTRIU'GE - PACKET.—J. H. Buaxg, 
Batavia, N. Y. The object of the invention is 
to provide a packet for use in magazine bolt- 
guns, anfl is especially designed for use with 
the gun for which a patent was formerly 
granted to Mr. Blake, and a further object is 
to provide an efacient packet for such purposes 
and one which will be durable, economic, and 
simple’ in construction, and which may be 
readily removed from the cartridge-chamber in 
which it is adapted t» be placed. 


HYDRANT' AND HOSE COUPLING.—W. R. 
TuuRSTON, Jacksonville, Fla. In this case the 
invention relates to improvements in couplings 
for connecting a fire-hose or the like to a 
hydrant, the object being to provide a simple 
and novel mechanism whereby a hose may be 
quickly connected to a hydrant and practically 
in instantaneous use, the parts being so con- 
structed that the hose may be turned in any 
desired direction with relation to the hydrant. 


F’LUSU-VALVE.—J. P. GooDFELLow and §. 
R. Ramsay, New Westminster, Canada. The 
objects of this invention which relate to a 
flush-valve are to improve the construgtion of 
devices of this character in such a manner 
as to do away with the annoyances of the 
ball-cocks, floats and the like now in use, to 
simplify the construction of.such. devices, and 
especially to provide a valve which will be bal- 
anced under all pressures. 


FOLDING TABLE.—M. LanpsMAan, New 
York, N. Y. This improvement has reference to 
tables, and more particularly to those which 
may be folded to occupy a comparatively small 
space. Its principal objects are to provide a 
device of this class which may be conveniently 
operated, and which will furnish a table. sup- 
port when in an opened or assembled position. 
The table is preferably made up of wooden 
members and is light and strong. 


PREPARATION FOR CLARIFYING CANE 
JUICES.—G. B. WILLIAMSON, Gramercy, La. 
The invention relates to a preparation for 
ciarifying cane juices and syrups and to a 
method of using the preparation. The inventor 
treats the raw juices with paste, then evapo- 
rates them to syrups, next treats them with a 
liquid made from the paste, and finally reduces 
them to sugar. The paste is likewise used in 
syrups before filtration through ordinary bone- 
black, the impurities being removed by mechan- 
ical filtration. Neither sugar nor syrup is 
injured, and percentage of output is greatly 
increased. 


SHOE LACING.—ELIzABETH FALCONER, 
Louisville, Ky. The object in this method or 
system of lacing shoes, is to obviate the annoy- 
ance of the tangling loops and ends and also 
to dispense with the necessity of daily lacing 
and unlacing the shoe, thereby providing a sys- 
tem of lacing which requires no attention ex- 
cept when a new lace is needed to replace a 
lece worn and useless. The invention is 
adapted and suitable for all kinds of laced 
shoes. 


Heating and Lighting. 


APPARATUS FOR MIXING AIR AND GAS 
FOR ILLUMINATING PURPOSES.—H. L. 
KarRGER, 26 Frankfurter Allee, Berlin, Ger- 
many. In accordance with this invention un- 
interrupted operation is provided for by means 
of circulation-conduits in appliances for mix- ! 
ing gas and air; and also for the supply of the 
mixture at a high pressure, so that in this case 
both air and gas or two different kinds of gas 
are sucked in and forced out. Suction of two 
kinds of gases may be effected either into a 
ccmmon chamber or separate chambers. Em- 
ployment of special circulation-pipe for gas 
and another for air is not possible, because ex- 
act co-operation of the valves leading back to 
the pressure-main is unattainable. 


Household Utilities, 


SHADE ATTACHMENT.—J. K. Putnam, 
Montpelier, Ind. This improvement pertains 
to shades such as used upon the inner side of 
windows in order to exclude the light. It con- 
cerns itself especially with the construction of | 
the shade attachments, the purpose being to 
facilitate the mounting of the shade and to 
provide improved means for controlling the 
position of the same. 


Machines and Mechanical Devices, 


GEARING.—H. H. GoopDspLu, Leechburg, 
Pa. Mr. Goodsell’s invention relates to heat- 
controlled gearing, and admits of general use, 
but is of peculiar importance in connection 
with furnaces and the like for the purpose of 
compensating the effects of expansion and con- 
traction, which otherwise tend to disturb the 
relative positions and proper working relations 
of the various movable parts. It is preferably 
employed in connection with furnaces of the 
general type described in this inventor’s ap- 
plication formerly filed, but the present inven- 
tion is not limited to use upon furnaces of 
that kind. 


APPARATUS FOR COALING VESSELS.— 
L. A. Dz Mayo, New York, N. Y. The prime 
object of this invention is not only to elevate 
the coal to and distribute it into the coaling- 
port of the ship, but to provide means for dis- 
tributing the coal into the bunker-hatches, thus 
reducing to a minimum the work of hand- 
trimming. Mr. De Mayo attains this end by 
providing, in combination with the elevator 
proper, a peculiarly arranged distributer, which 
takes coal from the elevator proper and con- 
ducts it to any point within the interior of 
the ship, this means being extensible and ad- 
justable and being of such structure that it 
may be taken apart and removed from the ship | 
through the coaling-port. 


LINOTYPE - MOUTHPIECE.—R.  COoLLINs, 
San Francisco, Cal. In the present patent the 
object of the inventor is the provision of a 
mouth piece for the metal pot or crucible of a 
linotype machine, by means of which mouth- 
piece to allow a better flow of metal into the 
mold and also to allow for the thorough vent- 
ing of the mouth piece, thus preventing de- 
fective slugs. 


REVERSIBLE TRANSMISSION-GEARING. 
—C. W. Cass, Jr., and T. E. Case, New 
Orleans, La. This invention refers to a means 
for transmitting rotary movement in either 
direction, and in its preferred embodiment the 
apparatus comprises clutch-faces acting direct- | 
Iy to connect the two shafts or other parts 
and friction-gears and an intermediate pinion 
serving to connect the two parts, to turn them 
in the opposite direction, the clutch and gears 
having a peculiar arrangement whereby upon 
shifting the device the clutch and gears go 
alternately in and out of action. 


Railways and Their Accessories. 


CAR-UNLOADER.—W. P. WHITNEY, Veed- 
ersburg, Ind. The aim in this instance is to 
provide a construction whereby any material 
that will slide—such as coal, shale, grain, etc. 
—may be readily unloaded from a car. The 
conveyer or conveyers may be extended over 
the ends of the car in order to dump material 
higher or lower or to side or sides or at any 
suitable distance from the car and under cer- 
tain construction may be operated to unload 
from both ends of the car at the same time. 


CAR-DOOR LOCK.—T. Copsr, Chickasha, 
Indian Ter. The invention pertains particularly 
to improvements in locking devices for grain- 
car doors, the object being to provide a ocking 
ov securing device that may be readily operated 
and that when in locking position will hold the 
door closely against the inner side of the door- 
frame, thus preventing the leaking out of 
grain. 

MAIL-CRANE.—W. E. WESTERMANN, Old- 
fort, N. C. This inventor’s improvement is in 
that class of devices or apparatus arranged 
alongside a railroad track for holding a mail- 
pouch or mail-bag suspended in such position 
that it may be seized by a person or a passing 
train or removed by a device forming an at- 
tachment of a mail car. 


CAR-BRAKE.—C. J. Spsecur and C. R. 
Kruncrer, New York, N. Y. This invention is 
mainly intended as an improvement over a 
brake previously patented by the same invent- 
ors. The subject of the present improvement 
relates largely to the means for supporting the 
shoe, separate sustaining means being arranged 
to coact respectively with the upper and lower 
portions of the brake shoe, whereby to better 
insure the desired movements of the shoe for 
its effective action. 


Pertaining to Recreation. 


MERRY-GO-ROUND.—B. KIPPELS, Moor- 
head, Minn. This invention is an improve- 
ment in what are variously termed ‘“merry-go- 
rounds,” “carousels,” and “roundabouts.” It 
is more particularly an improvement upon the 
machine or apparatus for which Mr. Kippels 
obtained a former Letters Patent. The in- 
ventor forms a merry-go-round which is dis- 
tinguished by maximum strength, lightness, and 
ease of propulsion. It may be produced at 
small cost and easily set up or removed. 


NorE.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wilt 
send you the name and address of the party desir- 
ing theinformation. ku every case it is neces+ 
sary to give the number of the inquiry. 

MWUONN & CO. 


a 
Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7200.—For manufacturers of bal- 
loons which can lift a weight of about 2 pounds. 


For logging engines. J.8. Mundy, Newark, N. J. 


Inquiry No. 7201.—For manufacturers of metal 
castings. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 7202,—For manufacturers of labor- 
atory supplies and all kinds of chemicals. 


Drying Machinery and Presses. Biles, Louisville, Ky. 


of pantry No. '7203.—For manufacturers of oxide 
in. 


2d-hand machinery. Walsh’sSons & Co., Newark, N.J. 


Inquiry No. 7204.—For manufacturers of bottle- 
‘Capping machines. 


Perforated Metals, Harrington & King Perforating 
Co., Chicago. 


Inquiry No. 7205.—For furniture manufacturing 


; concern capable of working up hardwood into a supe- 


rior article of sufficient novelty and utility to insure a 
good mail order business. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. '7206.—For manufacturers of ma- 
chinery for sawing and splitting cord wood. 


Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 


Inguiry No. '7207.—For manufacturers of 
valid’s tricycles. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. '7208.—For manufacturers of alumi- 
num gas tip burners. 


in- 


WANTED.—Patented specialties of merit, to manu- 
factureand market. Power Specialty Co., Detroit, Mich. 


Inquiry No. 7209.—For manufacturers of wooden 
button moulds. 


I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 7210.—For manufacturers of lumin- 
ous paint. 

The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 7211.—For manufacturers of large 
gasoline burners. 

WANTED. ~Information concerning manufacturers of 
vacuum pans for evaporation of liquids. Sligo Furnace 
Co., Sligo, Dent County, Mo. 

Inquiry No. 7212.—For manufacturers of mimeo- 
graphs, 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, III. 

Inquiry No. '7213.—For manufacturers of colored 
glassware; also address of a dental supply house. 

Manufacturers of patent articles, dies, metal stam - 
ing, screw machine work, hardware specialties, ‘wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. '7214.--For manufacturers of yacht 
and launch supplies and ffttings. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. 7215.—For manufacturers of looms 
for weaving woolen blankets. 

WANTED.—The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
and required. State best terms with full particulars to 
““Wideawake,” care of Street’s Agency, 30 Cornhill, 
London, England. 

Inquiry No. 7216.—For address of Stevens Dish- 
washing Machine Co. 

PATENTS ON DREDGES AND DREDGING MACHINERY 
FOR SALE.—By reason of the death of Ralph R. Os- 
good, valuable patents, having along term to run, are 
Offered.for sale. For terms communicate with 

The Albany Trust Company, Executor, 
Albany, N. Y. 

Inquiry No. 721'7.—For a small hand vacuum 
pump for experimental purposes. 

GENTLEMAN FROM ANTWERP, BELGIUM, with first- 
class references, now staying in New York, is visit- 
ing the United States forthe purpose of opening rela- 
tions with American manufacturers desiring to export 
their goods to Belgium and Holland. Address 

G. W. D., Box 773, New York. 

Inquiry No. 7218.—¥or the address of the im- 
porters of wire called ‘‘meteor” wire, used for the 
ignition points on igniters for explosive engines. 

For SALE.—Cunada and all foreign rights. Flynn’s 
Little Giant Controller. The New Theory in driving, 
and a guaranteed conqueror of hard pullers and run- 
away horses, or your money refunded. Fits all bridles ; 
absolutely humane. Does not interfere with wind or 
gait. No overdraw or checkbit necessary. Lightest 
and neatest controller made. Price, $2.50 each. Ad- 
dress Dr. P. Harvey Flynn, Patentee and Sole Manu- 
facturer, 73 Warren Street, New York City. 


HINTS TO CORRUNSPONDAN'IS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books teretred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9748) P. BE. F. says: On rear of St. 
Patrick’s Church, Elizabeth, N. J., is a large 
copper cross. When it was put up about ten 
years ago it was turned northwest and south- 
east; now it is turned about 80 deg. to the 
right. It turned by degrees and is still turn- 
ing. Can you or any of your readers explain 
how or why it turned? A. We can only sug- 
gest what seems to be a possible cause for the 
turning of the cross on the top of the church, 
that it may be due to some slight inequality in 
the length of the arms of the cross, so that 
the wind is able at times of storms to turn it 
by its unequal pressure on the two arms. 


(9744) R. E. S. says: In your val- 
uable paper, the ScIENTIFIC AMERICAN, of July 
29, 1905, under the heading, “Five Thousand 
Degrees of Heat,” I find these words: “We 
have a heat that cannot be surpassed, and we 
obtain, in fact, a heat of 5,000 deg.” Now, 
are you aware of the fact that the Carborun- 
dum Company, of Niagara Falls, uses 7,000 
degrees of heat in producing its so-called car- 
borundum? A thousand horse-power of electric 
energy, furnished by Niagara, is said to be 
converted into over 7,000 degrees of heat. In 
fact the heat is said to be so intense that it 
burns and vaporizes every known element. 1 
have heard, from various sources that Thomas 
Edison, in trying to produce diamonds, led to 
the discovery and manufacture of carborun- 
dum. Carborundum is a mixture of sawdust, 
sand, and salt fused with coke at the tre- 
mendous heat of 7,000 deg. It is said to be 
diamond in character, of the same hardness, 
and even more indestructable. It is made up 
into wheels for grinding purposes and also 
made into hones and the like, and is, I assure 
you, absolutely the best grinding substance 
known. The above facts I take from a paper 
furnished by the Carborundum Company to one 
of its agents. A. We note your criticism of 
the phrase used by our Paris correspondent, 
“A heat of 5,000 deg.” It is doubtless true 
that the electric arc furnishes the highest 
known temperature, and that this is the tem- 
perature at which carbon volatilizes. It is not 
so easy aS you seem to assume it to be to 
determine just what that temperature is. The 
latest . book on the electric furnace, by J. 
Wright, published 1905, contains this state- 
ment, page 9: “The temperature of the elec- 
tric are itself has never been determined.” 
The highest authority in the world upon the 
electric furnace is without doubt Henri Mois- 
san, of Paris. In his book, “The Blectric F'ur- 
nace,” published July, 1904, page 19, he says, 
“We do not know the temperature of these 
pieces of apparatus; it depends upon the tem- 
perature reached by the electric arc which 
may be, according to Violle, 3,500 deg.’ This 
corresponds to 6,300 deg. F., since Violle used 
the Centigrade scale. The temperature of the 
electric arc is probably limited by the tem- 
perature at which carbon is volatilized. This 
has been variously estimated at from a little 
above 5,000 deg. F. to about 7,000 deg. F. In 
Chatelier’s ‘“‘High Temperature Measurements,” 
published September, 1904, page 302, the ‘‘ex- 
treme temperature of the electric arc” is given 
at 3,600 deg. C., which is 6,500 deg. F. Woot- 
ham, in his book, published 1904, “Recent De- 
velopment of Physical Science,’ page 77, gives 
the temperature of the electric arc as 3,000 
to 4,000 deg. C., or 5,400 to 7,200 deg. F. We 
have given you the results as stated by the 
most reliable authorities. And we can say 
that we are not aware that it is certain that 
a temperature of 7,000 deg. exists in the elec- 
tric furnace. It appears that our Paris corre- 
spondent used the lowest estimate of the tem- 
perature, while the advertising circular which 
you quote and which we have at hand uses 
the highest estimated temperature of the ap- 
paratus, as is natural that it should do. We 
do not know why our correspondent used the 
lowest figures, and personally we are accus- 
tomed to give both extremes when we use any 
figures on this point. One way or the other 
there is nothing to dispute about. If you will 
read the books we have quoted, especially the 
“High Temperature Measurements,’ which we 
ean furnish for $3, you will appreciate the 
work done in this direction and the difficulties 
of the problem. Moissan’s “Mlectric Furnace” 
is also a book well worth reading by any one 
who would know the facts in the matter. We 
send it for $3. This book contains the full 
history of the effort to produce diamonds arti- 
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ficially, in which Moissan has been the chief 
experimenter and the most successful one. It 
may be that Mr. Edison has taken a hand in 
this line. of work, since he has done so in 
almost every line, but his name has not been 
publicly associated with the artificial produc- 
tion of diamonds. Your sources of informa- 
tion in the matter may be better than ours. 
The invention of carborundum is credited to 
Mr. E. G. Acheson in 1893. Moissan, “Electric 
Furnace,” page 264, says: “I had occasion to 
find, in 1891, . small crystals of a 
silicide of carbon I did not, how- 
ever, publish anything on this subject at the 
time, and the discovery of the crystallized 
carbon silicide really belongs to Acheson.’ It 
is not “diamond in character,’ as you state, 
since the diamond is simply crystallized car- 
bon, while carborundum is a compound of sili- 
econ and carbon. It is next to the diamond in 
hardness, or between 9 and 10 on the mineral 
scale of hardness. Being harder than emery 
it is a better abrasive, although emery is still 
preferred by some. 


(9745) M. H. asks: 1 What is a 
range-finder, such as are used on warships? 
A. A range finder is an instrument for de- 
termining the distance and direction of any 
object. We can send you eleven SUPPLEMENTS 
containing valuable articles describing various 
kinds of range finders, at ten cents each. 2. Is it 
identical with a distance indicator? A. There are 
many forms of this instrument, some of which 
may be called distance indicators. 38. About how 
long, or how much time is usually consumed 
in finding the range with such an instrument? 
Has any instrument yet been invented or de- 
vised which will show or tell the distance of an 
object in from five to fifteen seconds of time? 
A. We do not know how quickly an experienced 
person could plot the result after the observa- 
tions are taken. 4. Can a wind gage be made 
by an amateur mechanic which will record 
somewhat acgurately the velocity of the wind? 
A. The velocity of the wind is usually measured 
by revolving cups placed upon arms. The re- 
volving parts actuate geais which communicate 
motion to hands wpon a dial. A_ skillful 
amateur could copy stfch an instrument if he 
had one at his disposal. 


(9746) A. G. says: I think your ex- 
planation of the cause of a ball’s curving in 
Question 9680, erroneous. You say: “The ro- 
tation of a ball is such that the air pressure 
is greater on the side toward which the ball 
rotates, pushing the ball in the opposite di- 
rection. Now, while without doubt the ball 
curves in the opposite direction from its ro- 
tation, I don’t think you have stated the true 
cause of its curving. It seems to me that the 
greater air pressure is not due to the rotation 
of the ball but to its flight, hence it is always 
on the same side, namely the front, hence the 
ball must act upon it, not it upon the ball, to 
produce a variety of curves. In a word, the 
rotation of a moving ball gives it the tendency 
to circumvent, as it were, the resistance of 
the air, and so force itself more and more 
from its path. The only rotation that has no 
curving effect upon a ball’s flight is that which 
has its plane parallel to the plane of the re- 
sistance such as is given the rifle projectile. 
A. We regret that you should not be able to 
agree with our statement of the curving of a 
ball, since it is not ours simply, but the con- 
clusion of the highest authorities in mathe- 
matical physics. We would refer you to Ilast- 
ing and Reach, ‘General Physics,’ page 135, 
where you will find the discussion of the sub- 
ject. 


(9747) M. W. S. asks: Is there any 


difference between a foot square and a square 
foot? Also, is there any difference between an 
inch square and a square inch? ‘The last one 
was answered in a certain paper as follows: 
“Yes, twelve times the difference.” Professors 
here claim there is no difference. A. There is 
no difference in area of surface between a 
square inch and an inch square, between a 
square foot and a foot square. There is a 
difference in meaning, however, between the 
two expressions, which we will illustrate. A 
piece of paper is an inch square when its 
corners are all right angles and its sides are 
all one inch in length. Similarly a board is 
one foot square when its sides are all equal 
and exactly one foot long and its corners are 
all square or right angles. <A foot square im- 
plies a square whose surface is one foot. On 
the other hand a board may be of any shape 
whatever and be a square foot, if its area is 
one square foot or 144 square inches. A strip 
one inch wide and 12 feet long would be such 
a board. It might be irregular in shape and 
contain a square foot of surface. It would 
then be a square foot. The answer you quote 
from a paper is not correct. 


(9748) <A. W. P. writes: 1. What is 
a noise? Is it simply the vibrations caused by 
a moving object, or is it the action of the 
vib ‘ations on the ear drum”? For instance, sup- 
pose that a tree in the woods fell with no one 
near to hear it. Would there be a noise? 
Psychology teachers claim there would not. 
A. The word “noise” is uscd in two senses; in 
one sense it is the sensation which the mind 
perceives, in the other it is the physical cause 
of that sensation. If there were no person 
present ‘the fall of a tree would not produce 
any sensation in any one’s mind. It would, 
however, produce the same shock upon the air 
as if some one were present to hear it. The 
psychologist would say there was no _ sound, 
the physicist would say there was a sound. It 


is simply a difference in definition of a word. 
Both are right. The dictionary would give you 
this statement of the case. Text books of 
science and psychology usually contain it. 
2. What is the complementary color of purple 
or violet? Is it green or yellow? A. The com- 
plementary color of purple is green. 3. Con- 
cerning wireless telegraphy, I have read that 
“the receiving antenne should be about one- 
fourth the length of a wave.” How may the 
length of the wave be determined? A. The 
length of electrical waves is dependent upon 
the number of oscillations per second of the 
discharge. With 300,000,000 oscillations the 
waves are about 3 feet long, since the speed 
of the waves is about the same as that of 
light. The mode of securing waves of a par- 
ticular length is discussed in the several sys- 
tems in Mayer’s ‘‘Wireless Telegraphy,” price 
$2. 4. Which is the best battery to use with 
a small induction coil (spark) for experimental 
purposes—one that will give a steady current 
and not annoy one by polarizing every few 
minutes? A. For experimental purposes you 
will find the plunging bichromate battery as 
satisfactory as any. A good form is described 
in our SUPPLEMENT No. 792, price 10 cents. 


(9749) G.R. M. asks: Will you kind- 
ly answer the following through the columns 
of notes and queries in your valuable paper, 
and oblige a faithful reader: 1. What causes 
the changes of the moon? A. The phases of 
the moon are produced by the moon’s revolution 
around the earth. The sun shines upon the 
moon all the time. When the moon in its mo- 
tion around the earth comes between the sun 
and the earth, the sun is shining upon the side 
of the moon which is farthest from the earth. 
The dark half of the moon is toward the earth. 
That is the time of new moon. About two 
weeks later the moon has traveled around so 
that it is farther from the sun than the earth 
is, and the earth is between the moon and' the 
sun. The lighted side of the moon is toward 
the earth. That is full moon. As the moon 
has changed from showing no lighted surface 
to the earth to showing the entire lighted sur- 
face to the earth, there was a time when she 
showed half her lighted surface to the earth, 
That was first quarter. Similarly there will 
be a time between full and new moon, when 
she will show half her lighted surface to the 
earth, That is last, or third quarter. If you 
will look up this matter in astronomies in 
your city library, you can read about it, and 
see the illustrations of it in the books, which 
will give you a much better idea than mere 
description in words. Asi: the librarian about 
it. 2. Why does the mercury in the barometer 
stay higher when storms come from an easter- 
ly direction than it does when they come 
from any other direction? I have noticed 
this time and again and some of our largest and 
worst storms come from the east, and still 
the mercury will stay away up. I have wonder- 
ed if the ocean had anything to do with it. As 
regards the power of a_ télescope, what is 
meant when manufacturers say they magnify 
2@, 33, or 50 diameters, A. We were not aware 
that a storm coming with an easterly wind was 
characterized by a higher barometer than one 
which comes with the wind from a southerly 
quarter. Storms always travel from west 
to east around the world. In crossing our 
country the paths curve considerably because 
of the mountain ranges, plains, and rivers. In 
the storm the wind blows inward toward the 
center, and the storm as a whole rotates from 
east to north, west and south, as we say, Op- 
posite to the hands of a clock in the northern 
hemisphere. This causes the northeast winds in 
the northern front quarter of such a storm. 
The ocean has little influence on these storms 
as far west as Ohio. The storm does not come 
from, an easterly direction, but from the west, 
and the wind in its whirling in the storm blows 
from an easterly quarter in the front, and 
from a westerly quarter in the rear of the 
storm as it goes away. It clears off with a 
westerly wind, as you have observed. 


(9750) E. C. asks: If the following 


problem can be solved, please give the solution 
in your inquiry column of the ScIENTIFIC 
AMERICAN. You will note that no rate of 
speed or length of time is given. A column of 
soldiers twenty-five. miles long are on _ the 
march. <A courier is dispatched from the rear 
to deliver a message at the head of the col- 
umn. He delivers the message and returns to 
the rear, when he notices that the rear of the 
eolumn is at the same point at which the 
head of the column was when he = started. 
Hiow far did he ride? A. The problem is pos- 
sible of solution without having the rate of 
speed of either the soldiers or couriers given 
and without having the time known. The 
sclution is as follows: Let Y = the number of 
miles traveled per hour by the courier. Let 
X =the number of miles traveled per hour by 


25 


Then — = the time required 
Y—i 
25 
to reach the front, and —--— = the time re- 
Y 4- X 
quired for the courier to reach the rear of the 
column again. The sum of the two above 
quantities equals the time required for the 
soldiers to march 25 miles; therefore, 
25 25 25 


Y—X VY+X xX 


Solving this equation we find that X equals 
0.41 Y or Y equals 2.41. 


the soldiers. 


The soldiers traveled 25 miles. The courier 
went 2.41 times as fast and traveled for the 
same length of time, therefore he traveled 
2.41 X 25 miles or about 60.25 miles. This 
solution is based on the assumption that both 
the soldiers and the couriers are traveling at 
a uniform rate. 


(9751) A. W.asks: 1. What is meant 


by ‘polyphase’? as applied to electric engines ; 
and by ‘‘cycle’’? as applied to gas engines? A. 
A cycle is a series of changes through which 
a varying quantity passes, including all its 
values, and it fluctuates through these changes 
periodically. Thus a cycle of an alternating 
eurrent cf electricity is the successive values 
of the E. M. F. through one series of changes 
from zero to its highest value, and down 
through zero to the lowest and back again to 
zero. This succession of values the current 
will have as many times per second as there 
are cycles, ordinarily 30, 60, or 129. Poly- 
phase currents are those whose E. M. F.’s differ 
from each other by a fraction of a _ phase. 
Thus three currents a third of a cycle apart 
will furnish a three-phase current in the lines 


with which it. is connected. See Sloane’s 
“Blectrician’s Handy Book,” price $3.50. A 
cycle is like a complete succession of the 


heights of one tide in about twelve hours at 
the seashore. A phase is any single value or 
height of the water. If-two or three tides 
cecme together by different channels in the same 
piace or bay we have a two-phase or three- 
phase current of the tide. 2. What is meant 
by jibing a sail-boat? A. A sailing vessel is 
tacked when in changing from one course on 
the wind to another it presents its bow to the 
wind; it is jibed when it is turned in the oppo- 
site direction so that it presents its stern to 
the wind. In a high wind the latter is always 
a difficult and sometimes a dangerous opera- 
tion. 38. Is a catboat so called because the 
mast stands straight up at one end of the boat 
like a cat’s tail from its body? <A. We are 
certain that a catboat is not so called because 
its mast stands straight up like a cat’s tail. 
The mast is at the front end of the boat, and 
so far as we have observed cats have their 
tails set at the stern end. We do not know 
the derivation of the name ecatboat, but think 
it far more likely that it was given because 
of the quickness with which these boats will 
come about. 4. Does an electric motor differ 
in structure from a dynamo’? Can they be in- 
terchanged? <A. ‘There is no theoretical dif- 
ference between a dynamo and a motor. In gen- 
eral, each may be used for either service. 
There are, however, many structural differences 
between the two classes of machines, so that it 
can be easily told to which class any particu- 
lar machine belongs. 5. How can a steady, 
effective current proceed from a dynamo giv- 
ing an alternating current? The current 
changes polarity each instant, as understood. 
A. <A steady current is not produced by an 
alternator. An alternating current can, how- 
ever, be changed to a steady direct current by 
means of a rotary converter. 6. What light 
form of motor would you recommend for driv- 
ing a dirigible balloon? A. Probably some 
form of gasoline motor is best adapted for use 
in a dirigible balloon. 


(9752) O.E.G. asks: 1. Is the speed 
of radiant heat (whose medium is the same as 
light) the same as light and electricity? A. The 
latest science does not make any such distinc- 
tion as between radiant heat, light, electricity, 
ete. They are all the same radiation. If the 
waves are of a length to affect the proper 
nerves we feel them as heat; if they can af- 
fect the eye we see light. 2. Is the difference 
between light, electricity, and radiant heat due 
to the difference in wave-length? A. The sole 
difference between the several effects is due to 
wave-length. See the ‘New Knowledge,” by 
Prof. Duncan, price $2. 3. If light moves in 
transversal waves, how can it move forward? 
A. In all vibratory motions it is the wave 
form simply which travels. A wind moving 
over a field of grain is the very best illustra- 
tion of this one can have remote from the 
ocean. Water waves on the ocean are good 
illustrations of a transverse wave with an on- 
ward motion of the wave form. It is not 
light which moves, but a wave form. The mat 
ter which vibrates moves to and fro, the wave 
advances. 4. Please explain wave-length. A. 
Wave-length is the distance from a particle 
moving in a certain direction to the next parti- 
cle in exactly the same condition of motion. 
In a water wave, the wave-length is from a 
drop on the crest, for example, to the next 
drop exactly on the crest, also. 5. What is 
the wave-length of electricity, and does it vary 
with the amperage? A. There are all sorts 
of wave-lengths of electricity down to very 
short waves, but not so short as those which 
produce light. Those used in wireless teleg- 
raphy with a single wire as an aerial are very 
closely four times as long as the height of 
aerial wire from which they are radiated into 
space. When a capacity is in the circuit this 
affects the wave-length. The wave-length va- 
ries with the rapidity of the oscillations of 
the discharge. 6. Does a heuted conductor of 
electricity retard the current? A. A hot metal 
has more resistance than it has at a lower 
temperature, and so reduces the current which 
flows through it. Carbon, however, has a much 
greater electrical resistance when cold than 
when hot. 


(9753) F. W. M. says: I have a 
house to wire for burglar alarms, closed-cir- 


cuit system. Kindly tell me where I can get a 
cheap book or instruction paper on the subject, 


as to how to connect up the battery (bluestone) 
and run the wires from windows to battery 
and then to annunciator. A. We recommend 
and can supply you with 1 vrstmann and Tous- 
ley’s ‘Modern Wiring Diagrams,” price $1.50, 
which gives a good variety of modes of wiring 
for burglar alarms, showing all connections. 


NEW BOOKS, ETC. 


Suction Gas. By Oswald H. Haenssgen. 
Cincinnati: Gas Engine Publishing 
Company, 1905. 16mo.; pp. 88. Price, 
$1. ; 

The economy of the gas producer for fur- 
nishing fuel for a gas engine has led to its 
rapid introduction and adoption in this country 
for many large insiallations. ‘That a gas pro- 
cucer of the suction type can be made to sup- 
ply fuel gas almost as economically for a 
small-sized engine of 8 or 4 horse-power as 
for a much larger plant, will perhaps be sur- 
prising to our readers. Such a producer, how- 
ever, is described in this little volume, which 
aiso gives considerable useful information, to- 
gether with numerous valuable figures upon suc- 
tion gas. 


WHEEL GEARING. With Tables of Pitch- 
Line Diameters of Wheels, Propor- 
tions and Strengths of Teeth, etc. By 
Alfred Wildgoose and Andrew J. 
Orr. New York: Spon & Chamber- 
lain, 1904. Pocket size; pp. 175. 
Price, $1. 

This small handbook should save engineers, 
draftsmen, and others engaged in making cal- 
culations relating to gear wheels, much valu- 
able time. It contains a large number of 
tables giving the pitch-line diameters, etc., 
of gears of different sizes. The pitch-line 
diameters are given with a degree of accuracy 
sufficient for all ordinary purposes, the diam- 
eters being expressed in inches and decimals 
and fractions of an inch. The proportions of 
wheel teeth given are those generally adopted 
by engineers, and the various dimensions for 
each pitch will be found tabulated in a con- 
venient. form. 


REPORT OF PROGRESS OF STREAM MEASURE 
FOR THE CALENDAR YEAR 1903. By 
John C. Hoyt. Washington: Govern- 
ment Printing Office, 1904. 

This book, which forms Paper No. 100 on 
Water Supply and Irrigation, is issued under 
the auspices of the United States Geological 
Survey. It forms Part IV. of the series and 
has to do with interior basin, Pacific, and 
Hudson Bay drainage. Besides the regular 
measurement of the flow of streams made dur- 
ing the year 1903, and reported herein, a con- 
siderable amount of other special. information 
that will be of use in general hydrographic 
studies has been included. Reconnaissances of 
many of the important rivers in different parts 
of the country have been made, and these have 
resulted in a collection of much valuable data 
with regard to flood, water-powers, river pro- 
files, etc. The number of regular stations for 
stream measurements is steadily increasing, 
and at present systematic measurements are 
taken at over 500 stations, distributed so as 
to best cover the needs of the various States 
and Territories. The expansion of the work 
is the result of the greatly increasing demand 
from the general and engineering public for 
stream data collected by the Survey. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


August 22, 1905 


AND EACH BEARING THAT DATB 


[See note at end of list about copies of these patents.] 


Air ship, W. C. Branch.. 
Amalgamator, IH. 8S. Moss... 
Ammonia, making, K. Kaiser.. 


Antiseptic compound, A. M. Clove 


Assay-furnace, A. M. MacDuffec.. 797,901 
Axes, manufacture of, B. W. Peter 797,708 
Axle lubricating means, J. G. Dole 797,564 
Bag holder, A. Deuel............ 798,019 
Bagasse-burning furnace, H. G. Ging 797,805 
Balance escapement, I*. Gundorph.. 797,730 
Baler, hay, G. M. & M. J. Johnson..... -» 797,735 
Bates, changing the shape of and compress- 

ing, S. J. Webb....... «++ 797,997 
Baling press, J. W. Tlobson. « 797,854 
Barge, pressed steel, J. S| M oe 797,902 
Barrel-making machine, R. L. Cummings... 797,666 
Barrel, ventilated, G. H. Brown. -- 197,552 
Bath tub, H. M. Weaver................0. 797,829 
Batteries, sheet metal for perforated pock- 

ets of storage, T. A. Edison.......... 797,845 
Bearing, ball, R. N. Schalkenbach.. .- 798,049 
Beer cooler, R. S. Wiesenfeld....... -» 797,650 
Belt, waist, H. J. Gaismun... -. 797,727 
Bias gage, adjusted, W. C. Fay.. «. 797,799 
Binder, temporary, C. E. White - 197,879 
Binder, temporary, T. R. Eddy............ 798,022 
Block. See Cattle guard block. 
Blowpipe, C. Bauer............eecceeecees 797,933 
Bobbins, making moisture repellent, C. E. 

NUtHNg. |e )sje-c, <5.6 on 2% oo eid d-stale ale 6 os RSs, 797,702 
Boiler. See Flash boiler. 
Boiler, '‘S.. -Otis. ice ce. eae Ses oe bee Sette os 797,601 
Boiler tube cleaner, H. F. Weinland. .- T97,649 
Book-leaf holder, F. G. Powers....... «. 797,978 
Boring tool, J. D. Hazlet............ . 797,770 
Bottle cleaning machine, L. C. Sears...... 797,782 
Bottle filling device, H. G. Roth..797,750 to 797,754 
Bottle, non-adjustable, C. M. Conley...... 797,940 
Bottle, non-refillable, P. Groncmeyer.. .. 797,682 
Bottle, non-refillable, M. T. Wright....... 797.831 
Bottle, non-restoppable, J. J. Manchester.. 797,698 
Bottle wrapping machine, A. Forbes....... 797,846 
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» ae Star’ Power — 
Screw Cutting 
Antoinatio 
Lathes 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Sezeca Falls, N.Y., U.S.A. 


MACHINE SHOP OUTFITS, 
TOOLS: = SUPPLIES, 
SEBASTIAN LATHE C&cinciwa 


LATHES 


“Its nice to know How far you 60." 


Veeder Odometers ow the exact distance travelled, keep- 
record of the mileage For use on buggies, 
motor cycles and automobiles. 


| : 
| Hl Prices’ from $350" to. $25 Most automobile manufacturers will 


Tee CupPeRCuP 


Its triangular shape prevents 
Sannin and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 


CLIPPER MFG. CO., 
401 West 124th St., New York, U.S.A. 


BRASS OR STEEL For free samples and information write to us. 


Nickel Plate Road Excursions to Denver 
and the Pacific Coast. 

Tickets to Denver and return on sale August 29th to 
September 3dinclusive. Finalreturn limit October 7th. 

Tickets to Portland and return on sale daily until 
September 28th. Good return limit. Stopover privi- 
leges. These tickets may be routed through California 
in one direction at slightly higher rate. For further 
particulars write A. W. HCCLESTONE, D. P. A, 885 
Broadway, New York City. 


Our Hand Book on Patents, Trade-Marks, 
etc, sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Branca OFFICE: 625 F St., Washington, D.C. 


WOLVERINE 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


3 to 18 horse power. Launches 
18 to75ft. Write for catalogue, 


WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U.S. A. 
Brooklyn office, 97 22d St. 


The Wonder Gasoline Motors 


Something New and Up-to-date 
More power for less money than any other 
machine on the market. No 
valves, gears, etc., to get out of 
order. Jump Spark. Our 144 
H. P. marine outfit isa “* WIN- 
NER.” Solid or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re- 
quirements up to 5 H. Pb. 


The R. M. Cornwell ©o,, 406 S, Salina St., Syracusz, N. Y. 


BARKER MOTORS 


Have moregood points, fewer 
parts and require less atten- 
tion in oraration than any 
other. 


Launches, Valves. Specialties. 
C. L. Barker, Norwalk, Ct. 


THE MIDGET DYNAMO OR MOTOR 


Price as shown $7.50 

Without Hand Power $4.50 
Price includes full instructions for the care of the 
machine and for performing 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 
market over ten years and has been 
gradually developed to its present 
state of perfection 


“ELBRIDGE ELECTRICAL MFG. CO. 
Water St., ELBRIDGE, N. Y., U. S. A. 


The Genuine 
Armstrong’s 

» STOCKS 
and DIES 


Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 


THE ARIISTRONG MFG. CO., Bridgeport, Conn. 
New York Office, 139 Centre Street 


Manufacturers should investigate the 


B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool here 
illustrated is our 20-inch Drill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell youwhat we have. Ask for 


Catalog S. 
B, F, BARNES CO. - Rockford, Ill. 


European Branch 
149 Queen Victoria St., London, E. C. 


ORIGINAL BARNES 


Positive Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 
W. F, & JNO. BARNES CO. 


(Established 1872) 
1999 Ruby St., Rockford, Ill, 


Bottles in bottle corking machines, appar- 

atus for, A. A. Pindstofte............ 797,913 
Box, G H. Farrington............. .- 797,949 
Brake shoe, composite, D. UO. Ward. « 797,647 
Breaker, rotary, J. M. Schutz...... . 197, 7616 
Brick, hollow building, O. Forster.... . 797, *950 
Brick making machine, H. C. Barker. ie 797,658 
Building construction, I’. Kalweit......... 797,963 
Building purposes, composition of matter 

for, HS Be Marvin 07... 3)5.sislérie aie ciaietseic's.s 797,776 
Bulkhead door, D. W. ‘Taylor............. 797,986 
Bulkhead door operating mechanism, D. W. 

Ta yvlOr® se.d%taceigy iajse¥ areie.d scdtase 4 ces doe a waevans 676 797,987 
Bung holes and the like, temporary closure 

for, Hoerr & Boerschinger............- 797,733 
Bung, tapping, G. E. Bachelder. ++ 797,547 
Burial casket, C. C. Adams.... +» 797,788 
Bushing, tap, G. Stroh........ -- 797,632 
Butter cutting machine, N. W. Kline. - 197,737 
Cabinet bath, A. A. Vereles asees «- 797,828 
Cable grip, HS SvoMoore siscs cnr teceeee 797,905 
Caissons, air lock apparatus for, E. W. 

IML OLI ye Sierer ac ote ape rotors aiccacercarstaestinial nessweaida’s 797,817 
Caissons and tunnels, air lock apparatus for, 

Wins MOU ste sins Seite ecw ele eee Selavere as 797,815 
Calender, embossing, J. Kleinewefers.. - 797,693 
Calipers, J. H. CooKk.........ceeeee -- 797,559 
Can closure, milk, J. H. Wine............. 797,653 
Cap band shaping machine, J. Brenzinger.. 797,716 
Car brake, street, M. Klein............000. 797,896 
Car coupling, J. Kaiser...... 797,583 
Car door hanger, FE. F. Neff 797,909 
Car door supporting device, L. A. Thorson.. 797,642 
Car dump, H. Inmann..................66. 797,855 
Car end construction, J. M. Hansen «. 797,575 
Car grain door, J. Iverson..............06 797,894 
Car grain door, freight, L. A. Thorson.... 797,643 
Car handling device, J. V. Schaefer........ 797,610 
Car or locomotive, electric, N. D. Levin.... 797,589 
Car platform, A. Melgarejo.......... . 797,861 
Car seat, swing back, C. K. Pickles «. 797,977 
Car structure, C. K. Pickles....... -» 797,059 
Car wheel, forged, C. T. Schoen.. - 797,919 
Car wheels, forging, C. T. Schoen......... 797,920 


Cars, automatic coupling for steam, air, or ® 
other pipes of railway, IF. F. Lipps.... 798,044 


Carbureter, F. Schmitt................0008 797,615 
Card, letter, W. Leopold........... «. 797,738 
Carding machine, Robinson & Bates . 797,749 
Casement fastener, G. L. Fisher.... «. 797,768 
Cash register, J. Pfeifer.......... -. 797,605 
Cattle guard block, H. B. Stewart........ 797,984 
Cement, clay, or like material, device for 

use in the manufacture of ornamented 

or figured plates or tiles of, G. Dahl.. 797,945 
Chain, driving, W. Thompson 797,641 
Chair iron, J. Gilson, Jr........ - 798,032 
Check, baggage, W. F. McPhail........... 797,973 
Checkrein holder for harness, C. E. Haw- 

KINS 2... ccc cece ccc eee eter esesseneces 797,807 
Cheese cutter, computing, J. H. Osborne... 797,599 
Chimney, M., Jr., & S. E. Keith........... 797,856 
Chopper. See Cotton chopper. - 
Cigar rest, W. W. Harris... . 797,685 


797,679 
797,769 


Circuit closer, J. Friedlande 
Clothes pin carrier, L. A. Ha 
Clothes pin making machine, 


Bride 797,741 


Clutch, friction, A. E. Holcomb. 797,578 
Coal cutting machines, tool holder for cut- 
ter chains of, E. & A. A. Hopkinson 797,958 
Coal hole cover, F. Kees..... 797,585 
Coating machine, S. Hopkinso 797,734 
Cocoa, ete., mill, F. P. Croft........ 797,665 
Coffee and tea pot cover, H. L. Happe 797,955 
Coin controlled mechanism, C. E. Ho. mes 797,808 
Coking oven, Fallenberg & Sandmann. 797,703 
Collar and cuff shield, B. T. Montgomer ~- T97,971 
Combustion, device for separating the prod- 
ucts: Of; We. Cline oie ioi oes. 6s aces oni «. 797,558 
Compound pipe or tube, J. H. Nicholson... 798,056 
Concrete piles, columns, and the like, ma- 
chine for MAnUrAClUring ss A. oe Cheno- 
Wel Reis cae hh eiaees 797,556 
Concrete posts, removab 
for, W. L. Northam 798,046 
Conduit stopper, W. D. Gherk 798,031 
Cooking device, 8. R. Brooks 797,660 
Core drill, W. S. Smith.. 797,622 
Core making machines, a . 
Covelli*.6.5 cosh sen 34 797,721 
Corner ost, transom bar, and the like, J. 
avidson 798,017 
Gti chopper and cultivator, W. G. & J. 
Uo: Sissy Sewanee er cravend’'s everererouwiess 6 797,875, 
Cotton to a stand, machine for cutting, J. 
H. Williams 797,929 
Couplings, machine for assembling the parts 
of, F. M. Stambaugh. 797,784 
Crate, egg, L. L. Kellogg... 797,689 
Crate, folding, F. W. Smith 797,871 
Cream separator, L. R. Le 797,858 
Creasing and folding device, E. C. Naylor.. 797,864 
Crib, convertible, A. A. Hayden. 797,852 
Cultivator, O. J. & C. A. Sefton 797,617 
Cultivator, Stickel & Rogers...... ele 797,874 
Cultivator and weed cutter, surface, H. ‘A 
Vad eb cisisstees ieee eicie aires atnares sioaie - 197,877 
Curtain and shade bracket, combined win- 
dow, J. D. De Pew........... - 798,018 


797,948 


Cylinder lubricator, H. G. Elmore.. 
797,684 


Dental instrument, W. E. Harper 


Detachable handle for implements, J. L. 

Thomas ......c0c00  cecescoess 797,638 
Display stand, hat, A. K. Anderson..... 797,833 
Distilling apparatus, water, D. W. Dale: 797,843 
Door, J. F. Gray..... secre eee eee 797,574 
Drawing roll covering, C. Shipp 797,923 
Dredging machine, J. W. Humphreys. « 797,893 
Dust proof joint, G. W. Tidrick........... 797,876 
Dye, black azo, M. Herzberg...... 797,731, 797,732 
Edge finishing machine, H. W. Brett....... 797,551 
Electric circuit regulator, automatic, M. 

We itera dois ye fideo sii siererejecclsts: wees 197,993 
Electric furnace, H. N. Potter............. 797,747 
Electric motors, controlling, W. Geipel 

Ot rals CAs Ute en oan als Gb a Oe vie Soe e 797,889 
Electrical meter, H. W. Sayles...........6 797,917 
Electrical regulation apparatus, A. 8S. Hub- 

DATs Sastre. siete ored deledh shee. Se ntensess ayers 798,038, 798,039 
Electrode for primary batteries, negative, 

D. WATTERS Bilis tosis Satets ea ele ueieteis wa 797,787 
Electromagnetic compensating device, B. A. 

SEOWG® F205 ottariree bie do tre-cne. cain Slave Sreuetaverens 797,628 
Elevator safety device, F. H. Babcock..... 797,931 
Elevator safety device, J. J. Brown..... 797,935 
Embroidering machine, A. Saurer..... - 797,916 


End gate, wagon, Walker & Tichenor. 
End gate, wagon scoop, R. Lowry.... 
Engine, FT. Stratton........... cece eee 
Engine muffler and alarm combined, explo- 


. 797,995 
797,900 
797,631 


Sives Te Pio Gray: isis se issier sie eiee sere hace 797,681 

ineine ower steering gear, traction, H. 

chay aera’ starelersteigieccistase stele eee oo aierdiors alauare 797,557 
iene vaporiser: explosive, J. B. Moreland 797,972 
Engraving and etching metal, J. A. Dejey. 797,668 
‘Hraser,. C.D.) IMCGill soo seta ed cae a ee 8 797,908 
Excavating machine jack arm, FE. B. Stone. 797,627 
Explosive engine for motor vehicles, F. C. 

#OAMALAS bore. sete: Sess. coke. dia' Sie ueeaie e eraie te owes 797,571 
Eyeglasses, W. L. Bemis.........-..2..005 798,053 
Fabrice flocking machine, woven or other, 

Se MSs BLOW: és Golesi este aiecclsiaie ee aeeiese 797,717 
Fabric slitting machine, J. A. Cameron... 797,791 
Fastening hook, I. N. Lawson............. 797,897 
Fastening, temporary, G. P. Thomas...... 797,925 
Fence weaving machine, wire, G. Jaeger.. 798,040 
Fertilizer distributer, J. W. Davenport..... 797,946 
Fifth wheel, W. T. McCreary............. 797,818 
Filaments from viscose, manufacturing, C. 

Ale TOPS perc oS wie cee a ed dis oe ese wiaieisie ears 798,027 
Filter; J: 2s As (Pat isiic cn ceindciiee es sete 797,819 
Finger nail trimmer, C. S. Carter..797,937, 797,938 
Vire alarm, automatic, K. J. Backman.... 797,713 
Fire alarm system, J. McFell....... 797,907 
Fire escape, E. A. Meaders, Jr. 797,903 
Fireplace, L. Stowe............ « 797,630 
Fishing pole butt, C. H. Terry.. . 197,637 
Flanges, making, W. W. Doolittle. eaves eine 797,844 
Flash boiler, multiple coil, W. I. Twombly. 797,762 
Fluid heater, H. W. O’Dowa anal lacresscansaree te 797,744 
Fluids mechanically, heating, F. J. Gilroy.. 797,847 
Food preparing machine, H. D. Perky 797,604 
Fuel feeding apparatus, O. E. Wilson...... 798,001 
Funnel mixing, H. B. Anderson...... 797,882 
Furnace, E. P. Stevens.............eeeee. 797,626 
Furnace pan or bottom, open hearth, F. 

Balas caliea cation, ciouais 09-2 selavererste eis isiele's. se. 797,932 
Furniture, J. J. Sherman, Jr. « 797,826 
Fase, shell, C. P. Watson...... 797,878 
Game apparatus, H. M. Fletcher. 797,675 
Game counter, 2 W. Vield..... 797,800 


Gas burner, J. A. ) Kimmel... 997) 691 


The Man Says 


"30 HP,” 


But your motor will not show that 
much power unless lubricated 
Motor service with full 
power is made possible only by 
using Dixon's Flake Graphite— 
the lubricant that insures motor 
longevity. Write to-day for lubri- 


properly. 


cant booklet—¢hex you'll know. 


Department W, 


JosEPH DIxon CRUCIBLE Co., 


Jersey City, N. J. 


RUBBER STAMP MAKING.— THIS 


article describes a simple method of making rubber 
A thoruughly 
practical article written by an amateur who has had ex- 

One iilustration. 
Price 10 cents. For 


stamps with inexpensive apparatus. 


perience in rubber stamp making. 
Contained in SUPPLEMENT 1110. 
sale by Munn & Co. and all newsdealers. 


it. 


finished, 


a bright sunny day. 


duces a perfect photo. 
M. S. KLINE 


"The Photoscope 


Takes pictures as fast as a 
person can pose in front of 
Delivers a perfect Pho- 
tograph, neatly framed and 
in less than one 
minute, ‘and will operate re- 
gardless of the weather, 
making as perfect a likeness 
under the electric light as on 
The 
only slot machine that pro- 


45 N. Division Street, Buffalo, N. Y. 


HARDERFOLD 
HYGIENIC 
UNDERWEAR 


Inter-Air-Space System 


Is two-fold throughout, affording 
protection against the vicissitudes of 
our variable climate to 


Invalids Athletes 
Professional [en 
Merchants Accountants 


And all occupations in life, 
indoor or out 


Over Eleven Hundred Physicians 
have united in testifying to the sani- 
tary excellence of the HaRDERFOLD 
system of underclothing. 


HARDERFOLD FABRIC CO. 
163 River Street. Troy, N.Y. 
Send for catalogue 


You Have a Telephone In 
Your Office, Of Course 


Have you one in yourhome? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 


New York Telephone Co. 15 Dey Street 


ELECTRONS AND THE ELECTRONIC 
Theor are discussed by STR OLIVER LODGE in SCIEN- 
TIFIC .” MERICAN SURPLEMENTS 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and al] newsdealers. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS 15 TO MAKE, 
MACHINERY FOR GRINDING - 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED TO ROOTS AND HERBS, 

, BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 

WAJANY KIND OF A 

MILL OR GRINDING 
|MACHINE, COME TO 

huS AND YOU WILL 


GET THE BEST 


AND STILL SAVE 
DEAL WITH US ONCE AND y, 


ESTIMATES FREELY FURNISHED. 


SEND FOR CATALOG NO 4.) 


MUNCY, Pa. 


FIVE YEAR DIVIDEND POLICY 


Issued by 


The Prudential 


PRUDENT iL, 


| jg HAS. THE A 
iy STRENGTH OF 


p CIBRALTAR: 


Cash Dividends 


Incorporated as a 
New Jersey 


JOHN F. DRYDEN, 
President 


Home Office, 
Newark, N. J. 


are apportioned at the 
end of each 
Year Period and may be taken in Cash, used to 
reduce Premium, or to increase Insurance. 


The PRUDENTIAL 


Insurance Company of America 
Stock Company by the State of’ 


The Premium is Low. 
No Restriction as to 
Travel or Occupation. 
Policy is Non-forfeitable after the 
first year, that is, if Premium is 
not paid the Policy is kept in force 
for a time specified in the Contract. 
Liberal Loans ate made on the 
Policy after three years (two years 
on Endowments). 
Liberal Non-forfeitable provisions : 
Automatically Extended In- 
surance, 
Paid-Up Insurance, 
Cash Surrender Values, 
All guaranteed in the Policy. 
Policy provides for a Life Income 
to Beneficiary (if an Endow- 
ment to the Insured while 
living and Beneficiary 
afterwards), 


Residence, 


Send 
in this 
Coupon 


Without com- 

mitting myself to 

any action, I shall 

be glad to receive free, 
specimen of Five Year 
Dividend Whole Life Policy 


For $, 


Five 


Name....... alee aseve oeccseee AZC..., 


PUIG ROGE. nnninnsvtnsRbesacsekeratesvansies 


Occupation... sssessicnvceneweanes & Depts tar 


If a Specimen Endowment or Limited Payment 
Policy is desired, specify instead of ““Whole T,ife.” 


188 


Scientific 


American 


j 
THE YANKEE SILENT MUFFLER 
(PAT’D) 

Excels all muf- 
flers because the 
dises expand ac- 
cording to the size 
of the explosion. 
A Vacuum is cre- 
ated between the 
exhaust valves 
and the muffler, 
ower guaranteed. 
fit all makes of 


aad back-pressure is overcome. 
Radiation so great that the muffler keeps cool. 


cars. Send for catalog and price. 
D. B. SMITH & CO. Utica, N. Y., U.S. A. 


PAN-TOG A_ GENTLEMAN'S 
DRESSING CHAIR 
which presses and creases your trousers while 
you sleep. Provides an improved hanger for 
coat and vest, a handy place for slippers or 
shoes. This chair will positively prevent 
baggy krees by 500 Ibs. pressure in- 
stantly applied. Your clothing will 
appear as fresh every morning 
asif just from the tailor’s. Saves its 
cost in 6 months and will last a life- 
time. Indispensable in a gentleman’s 
apartment. Price within reach of 
Writ today for illustrated 
descriptive folder and price. 


OENTRAL MANTEL OO. 1212 Olive St., St. Louis, Mo. 


THE “‘LEADER” 
_13 H.P. Gasoline Auto-Marine Engine 


Built like a watch, Beautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable and 
J AK. Noiseless in operation. ‘Suitable’ for launches 
a from 15 to 19 feet in length. Price complete, 
r $75.00 net, no discount. Thoroughly guar- | 
: anteed. Perfect Speed Control. Complete . 
descriptive catalogue upon application. 


MANUFACTURED BY 
CLAUDE SINTZ, 
92S, Front St., Grand Rapids, Mich. 


BEST FOR YOUR BOILER 


A great saver of trouble, annoyanceand money, 
of labor and anxiety is the 


STANDARD STEAM TRAP. 
It is a new invention that is simple and 
exceedingly durable. Working parts all on 
outside. Valves two-piece simple 
check operating automatically, 

No waste of steam or water. 
If you have a boiler investigate 
this trap. 


E. HIPPARD, Manufacturer, YOUNGSTOWN, OHIO 


10 per cent. more 
Made 


5 


we 
et 


1 


THE LIGHT MOUNTAIN 
AND MINING TRANSIT 


Graduations on sterling silver, 5 5-8 inches diameter, 
two double opposite verniers, reading to minutes. 
Telescope 8 1-2 inches long, 1 1-8inches aperture ; 
giving large clear field ; is balanced and will reverse 
at either end. Clamps and tangent to telescope 
axis. Compass needle 2 1-2 incheslong. Variation 
arc. Long r centers with broad flanges. Weight 
10 pounds. Tripod 7 1-2, 


THE HANNA MFG. CO., Troy, N. Y., U.S. A. 
882 River Street 


Hydrozone 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Notgenuine unless 
label bears my signature : 


Oh, Chesterztans 


Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


WIRELESS TELEGRAPHY.—ITS PRO- 
Fee Ree oer setae! eee 
‘i UPPLEMENTS 14:25, 9 ’ 
1386, 1388, 1389, 1383, 1 13:27. 13° 
1338: 1431: Price’10 cents ate he isa? Munn & 
Co., 361 Broadway, New York City. and all newsdealers. 


Portable Buildings 


have a peculiar value because there isno 
realestate attached tothem. They can 


N 


the greatest of ease. We manufacture 
all kinds of portable buildings, such as 
Automobile Houses, Camping 
Houses, Complete Cottages, Temporary 
Offices, etc., with furmture and equip- 
ment tor all; Poultry Houses, fitte: up 
with nests, roosts, etc.; Workshops, wit. 

all necessary tools and implements. 


THE LATHROP MFG. CO., Rochester, N. Y.. U.S. A. 


(Be WE ARE SELLING 
TN Battery Fan Motors, $1.25to . « « . $10.50 
Battery Table Lamps, $3.00to ...- 10.00 
Telephones Complete, $2.50t0 . « « 11.25 
A\ Electric Door Bells, 75c., $1.00, $1.25, 1.50 
E Carriage and Bicycle Lights, $2.00 to . 00 
J. Lanterns and Pocket Flash Lights, 75c. 10 8.00 
\ $8.00 Medical Batteries, . . - + + 95 
Telegraph Outfits, $1.75 to . 2.50 
O10 Battery Motors, Tbe. to. 12.00 
Cc Necktie and Cap Lights, 75c. to 5.00 

; namos and Motors, 7 

ELEG Dy @ Motors, $900 to 1.00 


RKS Catalog free, free, free. Fortune for agents 
AND. Qhio Electric Works, Cleveland, 0. 


C 


Scientific 


of exercise makes it stagnant. 


the hair to grow. 


the experiment without any expense to you. 


of hair. 
there is no use in trying further—the hair will 


The Bank 


its virtue. 


deposit in full, 
an Evans Vacuum Cap. 
the bank. 


All Caps are sold under the 


‘The Evans Vacuum method provides the 
exercise which makes the blood circulate 7# the scalp. 
rich blood to the scalp and feeds the shrunken hair roots. 


Test It Without Expense 


You can tell whether it is possible to cultivate a growth of hair on your head by ten 
minutes” use of the Evans Vacuum Cap. We will send you the Cap with which to make 


a healthy glow, the normal condition of the scalp can be restored. A three or four 


minutes” use of the Cap each morning and evening thereafter will produce a natural growth 
If, however, the scalp remains white and lifeless after applying the vacuum, 


A sixteen-page illustrated book will be sent you free, on request 


EVANS VACUUM CAP CO., 925 Fullerton Building, St. Louis 


Method of 
Growing 
Hair 


The Evans Vacuum Cap 
provides the scientific 
means of applying to the 
scalp the common sense 
principles of physical cul- 
ture. Baldness and falling 
hair are caused by the lack 
of proper nourishment of 
thehairroots. Thislack of 
nourishment is due to the 
absence of blood in the 
scalp—an abnormal con- 
dition. It is the blood 
which conveys nourish- 
ment to the hair roots as 
well as to every other part 
of the body. If you want 
the hair to grow on the 
scalp the blood must be 
made to circulate there. 
It is exercise which makes 
-the blood circulate. Lack 


It gently draws the 
‘This causes 


If the Evans Vacuum Cap gives the scalp 


not grow. 


Guarantee | 


All we ask of you is to deposit the price of the Cap inthe Jefferson Bank of St. Louis, where it 
will remain during the trial period, S#@ject to your own order. 
of hair to convice you that the method is effective, simply notify the bank and they wil return your 

We have no agents, and no one is authorized lo sell, offur for sale or receive money for | 


| 
q 
We will send you, by prepaid express, an Evans Vacuum Cap, and will allow you ample time to prove f 
} 
| 


If you do not cultivate a sufficient growth 


bank’s guarantee, and all money is sent direct to 


be sold and transferred elsewhere with ; 


SEPTEMBER 2, 1905. 


Gas fixture attachment, G. Peters.......... 797,912 
Gas fixtures, globe socket for, C. F. Lovell 798,054 
Gas pressure regulating device, G. Dalen... 797,766 
Gas pressure regulator, S. H. Lanyon...... 797,587 
Gas pressure regulator and cut off; auto- 

matic, Cottingham & Franklin......... 797,664 
Gas producer, R. Pintsch..........eeeeeee 797,710 
Gases of combustion, apparatus for purify- 

ing, W. Cline .........eeeeec ee eeeeees 797,661 
Gases, storage vessel fo - 

Jlandt ......... . « 97,577 
Gate, J. M. Tanner .. - 797,633 
Gate, N. Whitaker................000- « 797,928 
Gear, variable speed, Schaaf & Herzog..... 798,048 
Glass, manufacture of sheet, F. L. O. Wads- 

WOLCH: Tied sieaint “oiatvacg acidiaivisia Sitar eiele eels 797,646 
Golf marker, A. C. Savage..... « 797,755 
Governor, engine, H. BE. McLean..... - 798,045 
Grease compression cup, B. F. Fisher - 797,674 
Gun, semiautomatic, W. H. Bevans........ 797,550 
Gyrating machine, self balancing, G. W. & 

FB. D. Combs .... ccc cece cece cece cence 798,015 
Hair rat, B. E. Stephens.... « 797,625 
Halter fastener, J. A. Simms - 797,620 
Hame, M. E. OLGED Se csid cc's es ees + 797,930 
Hammer, automatic, A. Stromdahl......... 798,061 
Hand-opening gate, automatic, E. B. Gibbs. 797,728 
Hanger or supporting device, R. Spengler.. 797,983 
Harvester, R. C. Monroe......... @ Keaietalg gas: 797,701 


VWarvesting 

Ginaca 
Hat and coat rack, J. Schipkowsky. 
Hay rake, O. P. Vroom 


system, 


sugal : 
Sane seeei Fees sone exe 798,033 
- 797,614 


« 797,645 


Hearse, H. J. Culp....... ccc eee cece eens 798,016 
Hides, treating raw or partially dressed, 

H. W. Southworth .............. eens 797,982 
Hinge leaf, C. S. Van Wagoner............ 797,992 
Hinge leaf, sheet metal, C. S. Van Wagoner 798,051 
Hoe, adjustable, C. N. Choate............. 797,840 
Hoist chair, H. B. Crandall... . 797,722 
Hook, T. E. Corbett........ « 797,941 
Hook and eye, S. Westcott . 797,785 
Horn, S. Goldberg ........ccccccccececceee 797,572 
Horn, amplifying, C. J. Bichhorn.. 797,724, 797,725 
Horseshoe, R. Johnson .......ecccececeveee 797,895 
Horseshoe attachment, A. F. Martins...... 797,968 
Horseshoe calk sharpener, H. P. Christie.. 798,011 
Hose or pipe coupling, E. Devlin.......... 797,796 
Hose rack, C. Wright....... + 797,830 
Hose supporter, H. C. Barlo « 797,884 
Hose to water pipes, tool for w Zs 

. J. Novachesky ....seseseeeee eeeeee 797,865 
House. See Toy house. 

Hub and axle, D. EB. Barton.............06 798,005 
Ice and ice-cream cartridge, water, S. Lus- 
| $1 2A cist rele Daren ee Sore ee ee 797,775 
i Ice cream cutter, C. A. Kulenkampff..... 797,857 
Identifying means for recorders, W. IL Oh- 

OL ele jee oidiere: “Siete Ses S Sa oe Sean cee Meee 797,598 
Internal combustion engine, C. A. Carlson.. 797,555 
Invalid table, J. H. Ramberg.............. 797,607 
Jar fastener, Abranison & Bennett eee 797,711 
Journal box, S. (iS... . cece eee cece ee eee eee 797,600 
: Jug and tester for milk, etc., combined, H. 
| 169 (0) 797,634 
Justifying mechanism, B. . 197,549 
Keg, metallic, C. A. Cran . 797,793 


- 797,659 
- 797,918 
- 797,563 
797,743 


Knit goods, finishing, T. S. 
Knob attachment, G. A. Schehr 
Lace fastener, shoe, C. Delano.. 
Lace fastener, shoe, J. A. McCoy. 


; Ladder, J. Clark............--.005 - 798,012 
Lamp, electric are, B. A. Stowe.. + 79,629 
Lamp fixture, W. H. Spencer............. 797,872 
‘Lamp hanger and cut-out, are, C. E. Har- 
j CHAM: <iges Sesto ocwices a 25/0 15 audios bea vis svaiats siatoveiaceis 797,806 
Lamp, incandescent electric, A. W. W. Mil- 

OL Calis. catch a, Seria Guisisle ae hee sies aise segs es 797,593 
Lamp inverted, incandescent, L. Wolff...... 797,655 
Lamp svcket, electric, A. P. Seymour...... 797,825 
Lamp socket, incandescent, N. Marshall... 797,699 
Land roller, H. E. & H. Z. Youtz......... 797, 832 
Leaf holder, loose, W. P. Pitt... we. 797,746 
Lever, chain, J. F. Boyd...... «. 797,715 
Lighting device, T. S. Sayre . 797,979 
Limekiln, B. E. Eldred.................005 798,023 
Lime-throwing apparatus, W. Schermuly... 797,613 


Liquid heating apparatus, H. Junkers.. « 797,960 


Liquid heating vessel, 1. H. Carmichael... 798,010 
Liquid separator, centrifugal, M. H. Matty 797,969 
Lock device, percussion, M. Hermsdorf.... 797,853 


Locking bolt, adjustable, G@. Brueggemann.. 797,837 


Locomotive frame pedestals, wedge bolt for, 


! SHALD sic cis tice wale eate vi e-y seare S be 797,618 
| Locomotives, tow line guide for towing, G. 

MO VOr is vic asia a, sac 013 o:005e oC oe eth ois 06d 8% 797,904 
Loom shedding mechanism, W. J. Lutton.. 797,967 
Loom take-up mechanism, G. Goodline..... 797,573 
‘Loom temple, F. Ott.........eceeeeeeee «. 797,602 
Lubricator, A. C. McCord. < « 797,742 
Lubricator, I. A. Randel....... caetsieus «. 797,867 
Lubricator, J. Buckley & J. Sherry «. 798,009 
Mail box, O. S. White........... «. 797,601 
; Mail receiver, F. Heinz .........-.seseeees 797,956 
; Manhole fitting for storing and other ves- 

sels, W. Heiser .....cccccccceccccecee 797,771 
; Match machine, W. F. Hutchinson......... 797,580 
Match making machine, Lundgren & Bell... 797,697 
| Match safe, P. Paquette « 797,704 
Matrix blank-making machine, L. Quanchi.. 798,047 
Measuring machine for feet and lasts, J. H. 

Schaefer .......0. cecccccesees 4 «. 797,611 
Mechanical movement, D. Ashworth....... 797,834 
Metal, machine for cutting scrap, - 
| DOGLY awa ti slereecn se oa aise ate atone Sete eis 797,886 
, Metal surfaces, decoration of, F. A. Her- 

WOSDD 2 -Spais ec scorece.as | aise acdc kets biata Oee,8e 798,037 
Metallic leaf in right lines upon surfaces 

to be ornamented, machine for depos- 

iting, W. H. Coe....... cece cece e eens 798,014 
Micrometer gage, C. W. Pitman.. «. 197,745 
Milking machine, W. M. Mehring.. «. 797,592 
Mixing device, Hulvorsen & Walls.. - 797,959 
Molding apparatus, W. J. Sterling.. 797,758 
Mordant, G. M. Lawton ......... « 797,588 
Motor, D. J. Shea.........eeeeeee 797,619 
Motor control system, Cc. E. Lord. - 797,774 
Mower, lawn, F. R. Neuhaus..... «+ 797,596 
Nail clipper, G. Havell.... . 797,576 
Nozzle, Titsworth & Sherma: 797,927 
Nut, axle lock, E. T. Foste « 797,726 
Nut lock, J. FP. Fish..... « 797,673 
Nut lock, E. M. Marx......... - 797,777 
Obstetrical pad, E. H. Pearson...........- 797,707 
Oil burner, residue crude, J. M. O’Neall... 797,975 
Oil cup, H. B. Sherman............. iatetes be dt: 797,922 
Open hearth furnace, F. Baldt, Sr.. ++ 797,883 
Ore roasting furnace, C. HE. Keating. -. 797,584 
Ore roasting furnace, W. T. Rushton «. 797,915 
Organ tremolo, T. V. Challinor...... .. 797,719 
Oven, draw plate, G. S. Baker....... «- 798,004 
Package covering machine, H. Inman «. 197,773 
Packing, piston, P. H. Weaver...... «. 797,763 
Pail cover, C. F. Dibble....... aie, . 797,887 
Paint composition, W. A. Hall............ 797,683 
Panels, manufacture of molded or embossed, 

T; Palmer? 5 sd odetoradevinte Vite ote 6. 8 797,866 
Paper making machine. driving mechanism, 

Ferguson ........ccccccccccecce 798,029 
Paper stock to pulp, reduc er 797,970 
Peeler, tomato, G. G. Glenn..... .» 797,680 
Pendulum beat adjuster, A. M. La 798,042 
Pen wiper and ink well, combination, L. S. 

OYt con Senate a 797,892 
Penholder, P. L. Keller.. . 197,736 
Phonograph, H. 8S. Mills 797,813 

. 798,028 

798,003 

Piling, metal sheet, J. R. Williams. -. 797,786 

Pill tile, W. E. Trahern........... . 797,644 

Pipe wrench, W. H. Brock................ 797,836 
Pipes, split sleeve for gas, water, or other, 

OCHA GS as sk ee. a lela Wire Os Wie wierd Cais aie tore 797,914 

Piston connecting rod, trunk, R. Willetts.. 797,880 
Planing machines, means for operating, M. 

Kellow .......-. 797,964 


Planter, 

Carty 
Planter, corn, T. 
Playing ball, 


797,569 
« 197,957 
+ 197,654 


Plow, Thomas « 797,926 
Plow attachment, Pate & Ellison.......... 797,603 
Plow or cultivator blade, corn, C. Grabe... 797,729 
Plow, shovel, H. A. JaneS.......e.cceecees 197,688 


Post. See Corner post. 
Print washing and drying machine, C. F. 
PEASE: isis cieiersaie’. -odveretale Sine > aise w'aS. Ob caren 797,910 
Printing presses, mechanism for driving re- 
ciprocating bed, H. M. Barber......... 797,789 
Printing wrapping paper, apparatus for, H. 
MUN ET esc socio: s ates Boise bec eeiw os OS 797,976 


Now Ready 


for Delivery 
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Electricians’ Handy Book. 
By Prof. T. O’?CONOR SLOANE. 


768 Pages. 


Handsomely Bound in 
Title and Edges in Gold. 


Nearly 600 Illustrations. 


Red Leather, with 
Price $3.50 


: 
= 
S 
R 
N 
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This thoroughly practical book of 768 pages covers 
the entire field of electricity. It contains no useless 
theory—everything is to the point, and readily under- 
stood by student or practical man. The advanced elec- 
trical engineer will also receive great benefit from its 
study. It is a work of the most modern practice. 
Written in a clear, comprehensive manner, it covers 
the field thoroughly, but so simply that any one can 
understand it fully. It teaches you just what you need 
to know about electricity. 


&# Practical Work for Practical Men. 
CONTAINS SPECIAL CHAPTERS ON 
Mathematics. Alternating Current 
Electric Quantity and Motors. 
Current. Transformers 
The Electric Circuit. Management of Motors 
Ohm’s Law. | and Dynamos. 
Electro-Chemistry. Care of Dynamos and 
Primary Batteries. Motors. 
Storage Batteries. Station Notes. 
The Field of Force. Switch boards. 
Magnets. ‘Voltmeters and 
Induction. Ammeters. 
Direct-Current Gener- Distribution. 
ators and Motors. Lighting Arresters. 


Direct-Current Armature The Incandescent Lamp. 


Winding. The Arc Lamp. 
‘Lhe Direct-Current Photometry. 
Generator. Electric Railroads, 
Armature Reactions. Electrical Measuring 
Characteristic Curves. {nstruments. : 
The Direct-Current Electrical Engineering 
Motor. Measurements. 
Open-Coil Generators. Electr oplating. 
Generators and Motor Electric Meters. 
Construction. Telephony. 


Beil Wiring. 
Electric Heating 
Wireless Telegraphy. 


The Alternating Current. 
Alternating Current 
Generators. 


American Tool=-Making and 


Interchangeable Manu- 
facturing. 


By J. V.§. WOODWORTH. 
544 Pages. 600 Illustrations. Price $4.00 


A practical treatise on the Art of American Too} 
Making and System of Interchangeatle Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal partsare imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting in reducing the expense 
and increasing the outpmt and the income. 


Gas Engines and Producer= 
Gas Plants. 


By R. E. MATHOT. 


320 Pages. Fully Illustrated. Price $2.50 


A practical treatise setting forth the principles of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer-Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
Thoroughly up-to-date in its treatment of the subject, 
the work discusses at considerable length the genera- 
tion of producer-gas and its utilization in gas engines 
No other book in English presents anything like as full 
adiscussion of this most important phase of the gas 
engine. Indeed, noother book devotes even a chapter 
to producer-gas, despite the fact that it is the coming 
fuel for gas engines of high power. 


Ge Any of these books sent prepaid on receipt of price. 


GEA special circular of these books will be sent to any- 
one on application. 


MUNN & COMPANY 


Publishers of Scientific American, 


3561 Broadway. New York 


SEPTEMBER 2, 1905. 


Scientific American 
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THE CARLISLE & FINCH CO 


233 E.CLIFTON AVE 
CINCINNATI, 


WRITE F 
j CATALOGUE 


“B 


spanner Wrenches need apply. This 


DRILL CHUCK 

2 can get along very well without 
’em; because it’s built that way. 
It is well finished, strong, dura- 
ble, economic. For points, sizes 
and prices, refer to our Cata- 
If you’ve misplaced it, better send for another. 


Greenfield, Mass. 


logue. 
GOODELL-PRATT COMPANY 


Send the Name of Your Car 
or engine, and we will send full infor- 
mation about the Apple Auto- 
matic Sparker. The best storage 
battery charger for automobile, launch 
' orgasengine. Address, 
The Dayton Electrical Mfg. Co. 

98 Beaver Bldg. Dayton, Ohio. 


Build Your Own Dynamo 


It gives 
complete instructions enabling the amateur to built a 1/10 h. p. 
rotary converter or dynamo, describes many interesting experi- 


5@c. brings you our book and full working drawings. 


ments. Changes battery current to single, two or three phase 
alternating or generates direct and alternating current. 


FROST & SHELDON, Electrical Engineers 
47 Hudson Avenue, ALBANY, N. Y. 


“Econome” Emery Wheel Dresser 


Made of an abrasive nearly as hard as a 
n Black Diamond. Will true or shape 
any wheel except very, hard and_ water 
grinders. Size 12in. ice ®4. It costs 
you nothing to satisfy yourself. Sent to re- 
sponsible parties on 10 days’ approval to 
com pare or test against any other similar 
Dresser. This shows OUR’ confidence and 
we want yours. 


International Specialty Co. 
360 Holden Ave,, Detroit, Mich. 


ROTARY PUMPS AND ENGINES. 


Their Originand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. _Contained in 

Price 10 cents 
For sale by Munn & Co. and all newsdealers. 


ARRINGTON &KING 
@ PERFORATING CO. 
‘PERFORATED METALS Wa 
| OF EVERY DESCRIPTION 

FOR ALL USES. 
5 


SCREENS OF ALL KI : 
225 NORTH UNION TCHICAG OL. 


The Best AUTOMOBILE 
Dry Battery SPARKING 


IS THE 


Becko Spark Cell 


4 Cells $1.25 


BUNNELL & CO. 
20 Park Place, NEW YORK 


UPPLEMENTS 1109, 1110, 1111. 
each. 


J. H. 
Electrical Manufacturers 


[nstructive Scientific Papers 


ON TIMELY TOPICS 


Price 10 Cents each by mail 


ARTIFICIAL STONE. By lL. P. Ford. A 
paper of immense practical value to the 
architect and builder. ScIENTIFIC AMERI- 
CAN SUPPLEMENT 1500. 

THE_SHRINKAGE AND WARPING 
-OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. ScIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR_ RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Stren: 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A.. An admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493, 

HOME MADE DYNAMOS. ss screntiFic 
AMERICAN SUPPLEMENTS 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. §ScrentiFic AME- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865, 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. 
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Their Con- 


Order through your newsdealer or from 


MUNN @ COMPANY 


361 Broadway New York 


Pump attachment, oil well, S. Drennen.... 797,672 
Punch, center, C. Seitz..........eeeeees « 797,824 
Punch, ticket, R. Woodman.. . 797,656 
Rail, guard, S. Clary........ . 797,939 
Rail joint, Bryan & Bush «- 797,885 
Rail joint, G. Sheckler........ - 797,921 
Railway construction, A. 797,700 
Railway rail, G. E. Kephart..... - 797,810 
Railway rail, Fisher & Lindner. 798,030 
Railway rail joint, J. Quinn..... 797,821 
Railway signal, V. K. Spicer ......... - 797,783 
Railway signal, electric, J. Friedlander.... 797,678 
Railway signaling system, L. N. Lyon, Jr.. 797,591 
Railway tie, W. W. Green............. . 798,036 
Railway tie, metallic, B. W. Ellicott 798,024 
Railways, tramways, and the like, switch 

or point for, A. J. Smith............. 797,870 
Ration pack, A. M. Davis.... . 797,667 
Razor strop, E. Tolman.... « 797,989 
Reclining chair, C. Conn............. «- 797,841 
Record or tally sheet, E. F. D. Bates...... 797,548 
Reeling machinery, W. H. Dunkerley, Jr... 797,797 
Reversing mechanism, S. B. Dixon......... 797,670 
Rivet making machine, Bidle & Costello... 797,934 
Rotary engine, N. H. Smith.............. 797,621 
Rotary engine, W. Scott...... - 197,869 
Sanding device, C. Thompson. - 798,050 
Sash fastener, T. Wertz ..... « 798,002 
Sash holder, B. L. Wright.... « 797,657 
Sash weight, J. R. N. Curtin..... « 197,723 
Sausage filling machine, H. Ernst. - 797,798 
Saw, C. Dilks ........ ccc cece eee 197,947 
Saw, jig, A. B. Calkins....... 797,554 
Scraper, dirt, P. J. Petterson............. 797,709 
Sealing sheet metal vessels hermetically, 

machine for, C. F. Mendham ..... wees 197,862 
Seat. See Car seat. 

Sewing machine thread measuring mechan- 

ism, Corcoran & Dobyne, reissue...... 12,382 
Sewing machine thread tension, Eames & 

THOMAS: © 5: 6 psig onus asidielig's 6 0.6. c'8i'e G cies s.tie Sie 798,020 
Sharpener, harrow disk, A. BE. Durner...... 797,565 
Sharpening apparatus, mower, BE. C. Springer 797,873 
Shepherd’s crook, J. B. Timberlake.797,827, 797,988 
Ships’ cabins, door holder for, W. K. Crof- 

POLE cecscccccees sescsece 797,562 
Shoe, burial, Lange & Janke.. . 797,966 
Shoe clasp, E. J. Gurren.........eeseeseees 797,953 
Shoe turning machine, G. B. Gardner.797,802, 797,803 
Shoe upper holder, W. E. Ellis............. 797,566 
Shoestring fastener, M. I. Parker. ee. 797,705 
Shovel standard, H. G. Sawyer............ 797,756 
Signaling by reflecting the rays of the sun 

or other light, apparatus for, J. F. Wat- 

BOM a aro 86 aise, ci 0's aataveues diace'be a G1eiatsie bec ae sas 8 797,996 
Signaling system, syntonic, M. Milch...... 797,863 
Slating composition and _ producing 

same; -P.- Bell vtscscsieccdcicesesee es 798,006 
Sleigh, A. Ellwanger..............05 798,026 
Sliding jaw wrench, W. O. Showbrook... 797,981 
Smoking pipe, Reilly & Webb.............. 797,822 
Soldering and surplus solder removing ma- 

chine, can, M. Leitch.......... 97,898, 797,899 
Soldering machine, can, T. Graham....... 797,952 
Soldering machine, can, J. C. Taliaferro... 797,985 
Sole stamping machine, F. J. Burke....... 797,936 
Spike puller, D. OBrien................08. 798,058 
Spinning ring and traveler, D. Harrington... 797,849 
Stacker, hay, W AZAN . .cccccvcccccccccce 797,567 
Stacker, hay, S. J. Covey....ssccccecseeee 797,942 
Stamps, ribbon holder for time and other, 

W.. I. Follett........cceccsocescccstocce 797,888 
Stanchion, cattle, I. W. Rugg.. + 797,608 
Steam generator, W. I. Hoover.. + 797,809 
Steam trap, J. W. Cottingham.... + 797,663 
Steam trap, C. W. Franklin...........+- « 797,677 
Stone, making artificial, W. P. Butler.... 797,553 
Stone, manufacturing artificial, J. Staudt.. 797,624 
Straw blower, J. OLEE oi sera oesc's; 5: etave-sreiere a 797,881 
Sugar, making, J. V. P. Lagrange.. 797,965 
Switch, C. M. Hibbets............0..eeeee 197,772 
Switch operating device, C. C. Johnson.... 797,582 
Switching device, C. J. Carlson............ 797,839 
Syringe, vaginal, W. P.. Flowers.... we. 197,676 
Tablet molding press, J. F. Buckley.. «e+ 797,838 
Dag, Bes Gras iis acad 6's, k cic ored 5 ba 5.000 ees aid aes aoe 797,848 
Talking machine tablet carrier, G. W. 

GOMER ios 6 Soe setae check dais Sieia o dane Sais ats 798,034 
Tap hole closure for casks, barrels, ete. 

Oousen! -Oii5 5c0%,cb ea dais saroaieca statins 797,842 
Telegraph and telephone system, composite, 

Gy. DURCH. 6 oie Siaesoets 245 fe wioe Seis Sele Sie ote deie 797,761 
Telegraph apparatus, H. C. Braun.. » 798,008 
Telegraph key, W. H. Schermerhorn...... 797,612 
Telegraph system, multiplex, T. Giara...... 797,570 
Telephone hook switch, J. M. Clement.... 797,561 
Telephone operators’ cord circuits, automa- 

tic listening apparatus for, Lattig & 

GOOGTUMD ° 26:5 5036.0 dove 6:5°6 0,0 bre, § sind lore va aes 798,043 
Telephone selective system, McKinsey & 

elson, TreiSSUC .......ce cece eee eee ee. 12,383 
Telephone system, E. Land................ 797,586 
Telephone system, C. R. & D. R. Green.... 798,035 
Temperatures, solar apparatus for producing 

high, M. A. G. Himalaya............. 797,891 
Ten pin base truing machine, BE. P. Van 

Mater s:4-scse Sian ca dowttewaisc te bodes Se oese 797,991 
Thimble, thread cutting, W. H. Gay.. wee 797,951 
Ticket, J. A. Loyster................ «-. 797,590 
Tile, W. P. Meeker............... ++ 797,812 
Tile, drain, E. C. & H. L. Litchfield «. 797,696 
Tile mold, J. Moore............... wes 797,906 
Tire bolt wrench, J. D. Smith............ 797,924 
Tires, anti-slipping attachment for vehicle, 

Ww. SMMIED oie eed eke ohare oe eds 797,757 
Tires, etc., valve for pneumatic, C. Nielsen. 798,057 
Tool ‘handle, BH. A. Schade.............000. 97,609 
Tool holder, W. Gibson.... 797,805 
Tool holder, BE. C. Peck... 797,820 
Torch, G. H. Herrnecker........ 797,686 
Tower or derrick frame, H. Eck. 798,021 
Toy gun, C. Seitz............... we. 797,823 
Toy house, J. M. Thompson.............008 797,640 
Toys, spring motor for, H. T. Kingsbury.. 798,041 
Track sander, pneumatic, H. Rau, Jr...... 798,060 
Track sanding device, J. H. Hanlon........ 797,890 
Track switch, overhead, G. EH. Hauptman.. 797,850 
Train control system, C. E. Lord..797,859, 797,860 
Tramways, automatic bucket loader for 

aerial, BE. F. Crawford..............0. 797,944 
Tramways, clip for traction ropes of aerial, 

Bu. Be. Ora wh ord occ see eeieeia sic ciao sven 797,943 
Transformer, B. W. Rice, Jr.. ... 197,868 
Transom lifter, H. Osborne..............6. 797,780 
Tray and stand, combined, G. W. Treichel. 797,990 
Trimmer. See finger nail trimmer. 

Trolley, H. B. Clarke..............ceeeeeee 797,720 
Trolley wire repair device, H. Dems...... 797,669 
Tubing, manufacture: of compound, J. H. 

Nicholson ...... ccc cece eee w cece esc ce cee 798,055 
Tunnels, air lock apparatus for, BE. W. . 

MOUR S orei5 8 soo sia Fis ake 316 da sargin 4 ose 6S, e ass 797,816 
Turbine, T. D. Prescott et al..... « 797,606 
Turbine, elastic fluid, A. Patschke - 797,706 
Turnbuckle locking device, C._ Telejszo...... 797,635 
Turpentine gathering device, J. W. Kennedy 797,690 
Type casting machine, automatic, S. 3 

SENN CCG isc'eestea 0 co.4/s, ole ois os ea og 02d dei Dale love 797,980 
Typewriter registering attachment, D. J 

Richardson .........cccceecccceevcesece 797,748 
Union, adjustable slip joint, C. H. Perry. 797,911 
Urea and making same, akyl-oxy-acetyl, 

Clemmensen & Heitmann.............. 797,792 


Valve, J. B. Waring . 797,648 
Valve, W. Meer, .. « 797,739 
Valve, dry pipe, J. McAlea . 197,594 
Valve, fluid pressure controlling, R. W. 

Barton ...... cee eeeee eee ceeee oe «-. 797,714 
‘Vapor burner, F. E. Stanley... « 797,623 


797,814 


Vehicle driving means, E. Mimard é 
. 797,694 


Vehicle, motor, H. A. Knox..... 


Vehicle seat support bottom, ‘. 
Hershey a.285.iSs esac ceed Sd aioe sas 797,687 
Vehicle steering mechanism, motor, H 
Alden « 798,052 


797,692 
797,790 


Vehicle top brace joint, O. Kirchner.. 
Vehicles, means for utilizing the 
power of motor, EB. M. Caffall 


Vise, E. Hultgren........... 797,579 
Wagon, dump, J. D. Olcott..... « 797,974 
Wagon, dumping, Currie & Conn..... « 797,794 
Wagon running gear, G. F. Thompson...... 797,639 
Warp stop motion mechanism, G. O. Draper. 797,671 
Washboards, soap retainer for, J. Derr..... 797,795 
Washstand for kitchen sinks, G. Amelung. 797,712 
Watch demagnetizer, P. Kerns « 797,811 
Watch guard, A. Fishmann . 797,568 


Watch roller and hand remover, 

jams 
Watch roller remover, BE. C. Weissmille 
Watch roller remover, L. J. Williams 
Water closet cistern, C. W. Lendh 
Water gate, H. A. 


- 797,999 


« 797,695 
« 797,581 


$1,000 Guarantee Against A Burnt Tongue 


$2.00 


Registered Mail 
Postpaid 


Highest Quality 
Imported Briar 
Sterling Silver 
Vulcanite 


Inventor 
and Patentee 
Direct 
to Smoker 


PROTECT YOUR HOMES AND PROPERTY. 
Fire Extinguisher will | 


Badger’s | 
put out any kind of a fire at the start. 


So simple a child can use it. 
Write for information. 
BADGER FIRE EXTINGUISHER CO. 
80 Portland St., Boston, Mass. 


March 11, 1905. 
BRENNAN MFG. Co., Syracuse, N. Y. 


al Dear Sir: 


Your letter re- 
ceived a few 
days ago. Will 
say that I have 
got the engine to 
working all right. 
It does not miss 
fire now at all. 
Tt has an abund- 
ance of power to 
Fo up any hill, on 

igh gear. I am 
very well pleased 
with the car. 


Yours very 
truly, 
(Name given on 


~ G cae 
ka application.) 


BRENNAN STANDARD MOTOR 


Mounted with Individual Clutch Gear, also 
Furnish Sliding Gear Transmission. 


Interested in Lowest 
Possible Coal Bills s 


Then send to-day for “ Boiler Room Economy,” a book 
advertising the Dean Boiler Tube Cleaner — 


the best possible device for keeping boiler tubes free | 
from scale and holdi fue] consumption down. We 
loan the Dean Cleaner for trial in one boiler. ** Boiler 
Room Economy” tells all about this trial offer. 


THE WM. B. PIERCE CO. 
319 Washington Street. Buffalo, N. Y. 


THE FIRST TRULY SCIENTIFIC 
PIPE OFFERED TO 
THE WORLD 


Admits no 


Saliva 
Please Send far 
* Booklet 
Diffuses Above na 
Correspondence 


Plane of Tongue _ Respectiully Invited 


POISONS ARRESTED BY CONDENSATION 


(Certificates of Analysis on File.) 


Washburne’s Patent 


“(), K.” ue 


Fasteners 
: The “O. K.” Paper Fastener is the 
only paper fastener which, when attached, 
stays attached, yet is detachable without 
injury to the paper or the Fastener, and is 
easy to apply and easy to remove. 
They are always ready for use 
and require no machine for 
putting them on or taking them 
off, and they always work. 
“ Put up in brass boxes 
of 100 Fasteners each, 
‘gq ten boxes to a carton. 
~ Price 20 cents a box 3 
‘ per 1000. 
Made in 3 sizes. 
stationers or from the 
Manufacturer, postage 
or express prepaid. 
Sample box, assorted, 10c. lllustrated Booklet Free. 


JAMES V. WASHBURNE, Mfr., 210 E. Genesee St., Syracuse, N.Y. 


| Turned Out,S$301°” 


worth of plating in two weeks, writes M. L. Smith of 


@ x 


A 


i Pa, (used smalloutfit). Rev. Geo. P. Crawford writes, 
{] made $7.00 first day. J. J. S. Mills, a farmer, writes, 
can easily make $5,00day plating. Thos. Parker, 
school teacher 21 years, writes, ‘‘I made $9.90 
profit one day, $9.85 another.” Plating 
{™) Business easily learned. We Teach You 
SAY i Free—No Experience Required. 
Everybody has tableware, watches, jew- 
BSc eiry and metal goods to be plated.gy We 
plate with Gold, Silver, Nickel, Bronze, 
ail Brass, Tin, Copper. Heavy Plate—lateat 
process. No toy or humbug. Outfits all sizes. Everything guaran- 
teed. LET US START YOU. Write for Catlog, Agency and Offer, 
F.Gray& Co., Plating Works, Cincinnati, O. 


“ANATOMY OF THE AUTOMOBILE ” 


Contains full descriptions, detailed mechanical 
drawings and full operating iustructions for all 
standard American automobiles and several 
foreign cars. D1aGRaMs oF ELEcTRICAL Con- 
NECTIONS. Full descriptions and drawings of 
successful Arrsuips. Three books in one. Over 
“00 pages and 300 illustrations. Invaluable to 
the auto owner, agent, repairman and intending 


purchaser. Price, postpaid, 2.50. 
Synopsis sent on request. Get our catalogue 
of auto sup plies. 


Co., Olive and Walton Sts., St. Louis 


Mgr. Roy F. Briton, Sec. and Treas. 


A. L. Dyke Auto Supply 


Rost. F. Britton, Pres. an 


of which Mrs. 


‘The Stately Homes 
of England” 


Hemans sang so sweetly, 


undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 


they could not match the luxurious modern dwellings 


illustrated and described in 


“American Homes 


and Gardens” 


the new monthly magazine 
ciating the ‘‘home.’’ 


for all Americans appre- 


This unique publication, every issue of which is a 
veritable edzt’on de luxe, introduces the reader to the in- 


teriors of the finest homes in 


to get the best effects. 
Subscribe Now, and Include the 


America, shows how they 


are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. 
bric-a-brac should be displayed and pictures hung so as 


It tells how 


Beautiful July and August 


Numbers, which will soon be Entirely Out of Print 


Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 


internal views, views of garden, etc., 


where possible. 


All home“lovers are delighted with the magazine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 


cost of a modest $3,000 or the more magnificent 
It is intended alike for the economical and the luxurious. 


dwelling.”’ 


72 pages each issue. 


MUNN & CO., Pustisuers, 361 Broadway, New York 


25c. per copy. 


*€ million-dollar 


$3.00 a year, in advance 


Kt 
es 
Ux 


SS 


Scientific American 


SEPTEMBER 2, 1905. 


SE SE 


“THE MIDNIGHT SUN” 


‘SOLAR MOTOR 


If you don’t drive at night you don’t need a lamp of any 
kind, but if you do, there is no more important part of your 
car than the lamp. Reliability and an intense light charac+ 
terize the SOLAR, and are due to proper construction of 
lamps and correct principle of generator. 

Experienced drivers demand SOLAR — why not furnish 
them? They cost but little more than “ good enough ” lamps 
and give absolute satisfaction. Illustrated catalog for the asking. 


BADGER _ BRASS MFG. CO. 
Kenosha, Wis. 
New York Office, 11 Warren Street. 


At my suggestion, the | 
Board of Directors have 
decided to continue their 
great Free Offer for 30 

days longer, and will send ' 
‘out my book, 


Mysteries of Magic, 
absolutely free of charge. If 
you want a copy, you would 

better write to-dav. 

Do you realize that you can 
master the fascinating art of the 
magician and can do sleight-of- 

hand tricks just as well as [ can, 
end I have pees doing them suc- 
cesarully for the public for 30 
ears? I can teach you to do them 
through my perfected mail course. 
But my boek explains all this care- 
fully. It is finely illustrated, and 
gives you some of the secrets of the 
professional magician ; it also gives 
you the names and original letters 
from persons high in society who 
commend my work. Write for this 
book to day. 


THE ANSBACH CO, Dept.19 
Salo Ansbach, Pres’t 
HILLSDALE, N. J. 
(The Ansbach Co, is incorporated 
under the Laws of the State of New 
Jersey, with a capital of $50,000, 
which 1s a guarantee of its respon- 
sibility and an institution well able, 
ooth financially and otherwise, to 
carry out all its promises and pre- j 
tensions.) 


Away Those 


FIR E Being Annoyed by Old 


Nose Pinchers STOP Fashioned Spectacles. 


remple Clasps * stay put” so they won’t fall 
off, yet so gently you forget they are on. | 

No pinch nor pull anywhere. Eeauties. too. 
Our poe Bye-Logic,” tells all about them and 


its FR 
BRIGGS OPTICAL CO. 
$90 Triangle Building Rochester, N. Y. 


in all hotels, hospitals, asylums, theatres, churches, schools, factories and 


SAFETY IN CASE OF F 
all public buildings, as well as private residences, is doubly assured when 


these structures are equipped with the 
COVERT FIRE ESCAPE 


ey 
.— 


AWA 


Each room and window is provided with a safe and permanent means 
of egress, obviating the rushing through smoky or burning halls and 
corridors and consequent dangers to life and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever devised. For circulars and 
full particulars, address 


COVERT FIRE ESCAPE C0O., TROY, N. Y. 


Road Freishting Traction Engines 


Siberia, 


Over 200 in use on Pacific Coast alone. 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines 110 Horse-power. Wood, Coal, or Oi] 


burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 


THE BEST MFG, COPIPANY 


San Leandro, California 


Cable Address, DANBEST. Writefor our New 
Codes, Wester: Union and MeNiel. Catalogue No. 18 


Water softening and purifying apparatus, 

Sutro & Booth............eee0. 797,759, 797,760 
Weather strip, G. N. Guthrie............. « 797,954 
Weighing and bagging machine, automatic, 

R SWE DD sic, ovis sceiahteistdcors isis eveiste ‘siete’ s'sisi 797,764 
Weighing and package filling apparatus, 

automatic, W. E. Nickerson........... 797,597 
Wheel, D. C. McCan.. 8, 797,779 


Wheel rim, H. Pataud.. 797,781 
Whip socket, H. F. Wal 5 . 797,994 
Wind instrument, H. J. Bllis.. « 798,025 
Window, metallic, S U. Barr....... « 797,835 
Window screen, Wilson & Chalstrom « 797,652 
Window screen, Hawks & Graham... . 797,851 
Window tightener, G.. H. Dyer.. .« 197,767 
Wood, bending, J. A. Wilkinson.. ~ 797,765 
Wrapping machine, A. Forbes. . 797,801 
Wrench, E. F. Atkinson...... . 797,546 
Wrench, H. J. Conrath.. . 797,560 
Wrench, G. McKercher... . 797,595 


Wrench, IF. G. Cornell 
X-ray apparatus, portable, 


797,662 
E. W. Caldwell.797,718 


DESIGNS. 
Lamp shade, A. H. Heisey............37,512, 


a 


TRADE MARKS. 


37,513 


Antiseptics, Columbus Pharmacal Co........ 45,447 
Asphaltum, Globe Asphalt Co........-.ee0e oe 45,647 
Baking and yeast powders, M. C. Young.... 45,522 
Baking powder, Siegel, Cooper & Co........ 45,523 
Baking powder and cooking soda, Southern 

Soda Works Co..... cece e ee cece cece eens 45,521 
Beds, Foster Bros. Mfg. Co.............-65 45,483, 
Beds, couches, divans, and bed bottoms, 

National Spring Bed Co.............005 45,636 
Beer, bottled lager, H. Koehler & Co. .. 45,510 
Blood purifiers, remedies for female com- 

plaints, and liver pills, Lydia E. Pink- 

ham Medicine Co......ee. se ceeeeeec eens 45,450 
Books and writing paper, blank, National 

Blank? Book™ COS 0-5 06 sisc ia siare one 45,601, 45,602 
Boots and shoes, leather, L. A. Crossett..... 45,588 
Boots and shees of leather and of leather 

and cloth, A. E. Little & Co............ 


Bricks, clay fire, McLeod & Henry Co 
Brooms, D. Fink 


Calcium chlorid, Solvay Process Co.......... 
Candy, Gibbs Preserving Company of Balti- 

MOLEC. “CILY: 4s Sato ae Weed cide ties ae eee te 45,597 
Candy, popcorn, Gibbs Preserving Company 

of Baltimore City ...........e see e scene 45,576 
Canned fruits and vegetables, Bloomington 

Canning”. CosncwsnA iste cae eceen eee 45,569, 
Carriage bolts, Russell, 

Bolt & Nut Co..... Poteereland eee menawsee 45,460 
Caviar, canned, pickled, and smoked fish, 


Hansen & Dieckman............eeeeeeee 
Chocolate, Walter Baker & Co. 
Cigars; Uo Hs ‘Hart: & Co.ciek ts caida seen 
Cigars, I’. R. Rice Mercantile Cigar Co.45,559, 45,560 
Clocks; A. Yo Danser ..ci is seis wis sic oisis'oi6 ein ie aes 5,594 
Coats, vests, trousers, and overcoats, mens, 

Strouse & Bros........c.ceeeeeesceceece 45,524 
Coffee containing Java and Mocha, blended, 

Be. Ps Smith CO vies si. ste ste sles sesso dis s-ae os0' 45,542 
Collars and cuffs, Earl & Wilson............ 45,582 


Cologne water, Florida water, and perfumery, 
Mulhens & Kropff 
Concrete constructions and parts connected 
therewith, 1ein-forcing frames for, Unit 
Concrete Steel Frame Co.......-..-.2000 


45,617 


45,648 


Conductors or cables, woven M[. 
Ferrin ° $ .. 45,491 

Confections a D. 
Foss*&) Comcaik feet 45,579 


45,584 
45,532 
45,448 
45,628 


Corsets, Warner Bros. Co........ 
Cotton piece goods, F. Ostrander.. 
Cough syrup, E. C. De Witt & Co 
Crucibles, Bridgeport Crucible Co.... 


Disinfectants, Read Holliday & Sons 45,478 
Dolls, Cole-Ackerman Co........5.6. 45,593 
Ducks; <Ps" MCIVoy cis. %etaiaje:aie ana oaseialel snes. 6700's 45,591 


Electrical switches, automatic circuit and au- 
tomatic magnetic circuit breakers, auto- 
matic, Cutter Electrical & Mfg. Co.... 

Fabrics, bleached, unbleached, printed, and 
dyed textile, Eddystone Mfg. Co 

Feed water heaters, Warren Webster & Co.. 


45,462 


45,540 
45,639 


Fertilizers, artificial or manufactured, Im- 

DOrdal COs, Fa. 5 07ers osieps stesie averse ahs\s’eyoress o7elenecels 45,652 
Files, D, B. Murphy File Co...............6 45,457 
Flavoring extracts, fruit syrups and juices, 

McCormick & Co......... «- 45,575 
Flour, Galesville Milling 3 . 45,562 
Flour, wheat, Hungarian Mil 

COs see Satine Siake ade ale sive aie eeteiiele a etal Cee 45,493 
Flour, wheat, T. C. Jenkins... ~« 45,494 


Flour, wheat, T. C. Brunner. .. 45,495 
Flour, wheat, J. R. Willcox.... .. 45,496 
Flour, wheat, Phoenix Flour Mills....... .. 45,497 
Flour, wheat, Missouri Valley Milling Co.... 45,498 
Flour,. wheat, Hungarian Milling & Elevator 

On Rites SAG a are! Asa. 8 cise 10S a fs olSis erstolsieial ahafete’ens 45,499 
Flour, wheat, Crescent Mill & Elevator Co. 45,561 
Flour, wheat, G. C. Christian & Co.......... 45,563 
Flour, wheat, Mayflower Mills .. 45,564 
Flour, wheat, Missouri Valley  Millin 

CO se tiitilare: clade tecrscese glare tise aiaiercneaieny 45,565 to 45,567 
Flour, wheat, Sleepy Eye Milling Co........ 45,568 
Furniture polish, Cedarine Allen Co... . 45,613 
Games, A. W. and E. A. Loss.............. 45,592 


Garments, such as coats, vests, and trousers, 
men’s outer, Steefel, Strauss & Connor.. 
Gelatin and compounds of gelatin, Plymouth 


45,531 


Rock Gelatine Co........ eee e cece ee eee 45.574 
Gelatin, phosphated prepar 

Rock Gelatine Co....... 45,573 
Gin, Bluthenthal & Bickart. 45,504 
Gin, S. & S. H. Freiberg................00-- 45,547 
Glass chimneys, lantern globes, and_ reflec- 

tors, Gill Brothers Co.......... 45,622 to 45,627 


Graphite, graphite paint, and graphite elec- 
trodes, International Acheson Graphite 


45,608 
45,488 


Hair in natural waves, fluid for training 

the, ie SWAIEE ZOD ccercis-cisye ciaehctetee ccs els 45,481 
Hair tonics and shampoos, M. E. Mullen.... 45,480 
Harmonicas, mouth, ©. Bruno & Sons...... 45,629 


Hose supporters; George Frost Co. 

45,526, 45,527, 45,586, 
Hosiery, Mascot Knitting Mills 
Hosiery, F. Vietor & Achelis..........cseees 
Impression and molding compounds, 

White Dental Mfg. Co....... 
Ink, black, Thaddeus Davids C 
Ink, indelible, Thaddeus Davids : 
Inks, printing and lithographic, Char 

Johnson & CO... cece cece eee e ee cece eeeee 
Insulators, electrical, American Mica Co.... 


45,587 
45,530 
45,585 


45,482 
45,695 
45,604 


45,606 
45,644 


Jackets, suits, capes, dresses, dress skirts 
and waists, ladies?’ and misses’, Printz 
Biederman: ‘COs: scoters cia ssseeenae ae ee a loser eS. 45,528 
Knives, machine, belt and leather, Bailey & 
Blendinger Mfg. Co......... 2c. essences 45,486 
Lamp chimneys, Gill Brothers Co........+.- 45,484 


Sse ens baie Sih eee ci nia aiaiereles aisle Se sie 45,449 
d 
45,609 


45,612 
45,616 
45,620 
45,544 
45,445 


45,542 
45,463 
45,571 


45,489 


45,533 
45,518 


45,640 
45,513 
45,515 
45,517 
45,632 


45,600 


45,5¢9 
45,598 


Bros. & 
piesersisiay ele 45,610 to 
Matches, Pennsylvania “Match C oe 
Medicinal cordial or liquor, C. X. 
Medicinal tablets, Antikamnia Chemical 


Molasses, 
Nails provided with a non-metallic coating, 

J. C. Pearson Co 45,458, 45,459, 
Oil cloths and linoleums, Thomas Potter Sons 


Oil, illuminating, Republic Oil company.... 
Oils, automobile, gas engine, and marine en- 

gine, W. S. Sheppard 
Oils, illuminating, Jenney Mfg. Co.. 
Oils, illuminating, Valvoline Oil Co 
Oils, lubricating, Union Petroleum Co.45,516, 
Organs, reed, Cable Co.............. 45,630 to 
Paper and envelopes, writing, Merriam Paper 


quse With Ai 

Over 55 Companies 
operating 

Thurman Patents 


in America, 
and as many more in 


ia bl i 
“i AIR 


DRIES 
Removes Dust and Ventilates. 


and Europe. 


FREE CATALOGUE 


Its versatility 
is proof of its correctness. i, 7 
General Compressed Air House Cleaning Co. 
ST. LOUIS, U. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 


100 per cent. of our installations 
are successful. 


Regenerated Cold Air Co. 


88 Broad Street. BOSTON. MASS. 


BALL BEARINCS 


Vapor 


THE Nulite §°?°s Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
‘Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe THEY SELL AT SIGHT. 
_ Exclusive territory to good agents, (ag Write for 
Catalogue and prices. 


Chicago Solar Light Co. Dept.c, Chicago 


‘““KNIPE” PATENTS 


THE COMBINATION: 
A BALL Bearing and Cone Combined. 
Lowest price and best bearing made. Light, 
Durable, Strong. For Thrust, Weight or both. 
For the smallest to the heaviest work. 
All Sizes, Y% inch up. 
No Fitting—just pus! 
10 cents tor samples. 
PRESSED STEEL MFG. CO. 
545 The Bourse, Philadelphia, Pa. 


Power Wire Rope 


it on. 


THE MIETZ & WEISS 
See fone. OIL ENGINES 


1 to 60H. P. 
== Operated by Kerosene Oil, Fuel Oil, 
Send for Distillate. ‘Safest, Simplest, M ost 
Catalogue. Economical and Most Reliable Po wer 
am the market. 


SAINT “DL 5 WORLDS Highest award for Direct Coupled 
i AND { Oil Engines and Generator, lari 
LOVIS FAIR Exposition, 1900. Gold Med:ls, Pan 


American Exposition, 1901, Charles- 
ton Exposition, 1902. Gold Medal 
and Special Diploma, Louisiana Pur- 
chase Exposition, St. Louis, Mo., 1904. 


AUGUST MIETZ 
128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 24. 


BRODERICK & BASCOM ROPE CO 


ST.LOUIS. MO 
THE BERKEFELD FILTER 


The Standard of the World 
The only tilter removingtyphoid 
and cholera bacilli from the 
water. ‘Tested and secommended 

by Bacteriologists all over the 
world. The greatest invention in the til- 
ter technic auring the last ten years. 
The tilter gives water in small] and large 
quantities according to the sizes. Hasily 
cleaned, filter cylinders sterilized 4 


boiling in water. Send for circulars 
BERKEFELD FILTER CO. 
4 Cedar Street, New York 


SCALES 


FOR FACTORIES 


Send for Catalogue S. 
Osgood Scale Co., Binghamton, N. Y. 


American Jump Spark Ignition Apparatus 
UPON IT DEPENDS THE SUCCESS OF YOUR ENGINE 


We manufacture the S 
famous Am. Indestructi- 
ble Spark Plug, with 
double insulated mica 
core. It lasts indefi- 
nitely. Our Coils are 
the recognized standard 
of the world. Write for catalog. 


American Coil Co., P. 0. Box 82, W. Somerville, Mass. 
N.Y. Representatives, Auto Supply Co., 1662 Broadway, N. Y. City. 


SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 


Used for polishing machinery, cutlery, 
and edge tools of all kinds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
Without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 


The Springfield Tire and Rubber Co., 
SPRINGFIELD, OHIO, U.S. A. 


_ FULL OF 
MECHANICAL 


SCIENTIFIC AMERICAN 


“SUPPLEMENT | 


WRITE FOR ASAMPLE COPY AND {PEGIAL RATES WITH THE. S(1ENTIFIC AMERICAN 
AINING THOUSANDS OFCLASSIFIEDSUPPLEMENT ARTICLES SENT FORTHE ASKING. 
ss 4 ” a 


BWAY,NY, = 


| 


, 


SEPTEMBER 2, 1905. 


Scientific American 


Knowing 

how to 

strop is 

part of it. A Torrey Strop 


is the rest of it. T'o learn 
the how of it free—send 
for the Torrey Catalogue. 

'To realize the joy of it 
geta 


Torrey Strop 


Costs little—lasts a lifetime. 
You can get a Torrey for 
B06; oe, $1.00, $1.50, $2.00 and 
Sent postpaid if your deal- 
er cannot supply. Money 
refunded or a new strop if 
not satisfactory. 

Torrey’s Oil Edge Dress- 
ing will keep any strop soft 
and pliable. Price l5c. at 
dealers or mailed on receipt 
of price. Catalogue contain- 
ing valuable information 

ree. 


J. R. TORREY & CO. 


P. 0. Box 34, 
Worcester, Mass. 


PORTABLE CONCRETE 


Block [Machine 


Ambitious young men can start 
fine business, immediately profitae 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. 


One man can make 
200 blocks per day. Whole outfit 
costs $122.00. 


Sand, water and Portland cement. 
only materials required. 
Sent on trial. 


THE PETTYJOHN CO. ¢ 
615 N. 6th St., Terre Haute. Ind. | 


LET US. BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ‘ARTICLE 
YOU, WANT MANUFACTURED 
STAMPINGS, ”» MoDELS,. EXPER. 
WRITE FOR FREE BOOKLET 
THE CLOBE MACHINE & STAMPING CO. 
970 Hamilton St., Cleveland, O. 
G { NS EN G garden to grow hundreds of 
dollarsworth annually. Roots 


forsale. Plant now. Literature free. Write today. 
BUCKINGHAM'S GINSENG GARDEN, _. 
Dept. 4, Zanesville, Ohio. 


ns 


WorK 


The money making crop. 
Easily grown. Room in your 


= 
E 

SEND 10% FOR 126 PAGE 
ILL. GATALOGUE, 


BOWODROW:._&, WGWTMA 


Removed to 182 Milk Street. 


tengwidgiz 
TRANSLATORS of pamphlets, catalogs, letters, labels. 
Printers, Booksellers, Newsdealers, in Many J.anguages. 


LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 18th St., New York 


Electrical Engineering 


and Experimental Work ot Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 


ehinery throughout. 
Cc. F. SPLITDORF 
17-27 Vandewater St., N. Y. City 


Engineering Dept. 
$25,000 made from one-half 


G f Nl § FE N acre. Hasily grown through- 


out the U. 8. and Canada. 

Room in yourgardento grov 
thousands of dollars’ worth. Roots and seeds for sale. 
Send de. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 
MODELS AND EXPERIMENTAL WORK. 


Gear Cutting, Dies and Tuols, Scientific Instruments, | 
Smal] Machinery. M. P. SCHELL, 506 Mission st., San 


= PAGE’S MUCILAGE 


#} No gumining to clog neck of bottle—No 
 sediment—will not spoilnor discolor the 
finest papers. Full2oz. bottle retails at 
(\, 5c., or Sent by mail for 10c.; also half- 
Pints, pints and quarts. 


Le Page’s Photo Paste, 


2o0z.size retails5c.3 by mail, 10c. 


IE PAGE'S GLUE Ses 


10z. bottle or tube, 10¢c.; by mail, 12 
je» 189 Essex Ave., Gloucesier, Mass. 


RUSSIA CEMENT CO. 


60 YEARS’ 
EXPERIENCE 


TRavE Marks 
DESIGNS 


CopyricHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidentia!. HANDBOOK on Patents 

sent free. Oldest agency for securing patents. 
rough Munn & Co. receive 


Patents taken t. 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Targest cir- 


culation of any scientific journal. Terms, $3a 
year; four months, $1. Sold byall newsdealers, 


MUNN & Co,se:s:ea0as, New York 


Branch Office, 625 F St. Washington, 


Paper, writing, Whitaker Paper Co. .45,500 to 45,502 
Pencil and cleaning composition erasers, F. 

A WT COMI 6.5 ad oe sacerefoae aa hee Oras fai aod alate 45,607 
Perfumes and toilet water, Mulhens & Kropff.45,479 


45,485 


45,520 
45,635 
45,615 
45,475 


45,487 

Ranges, stoves, and heaters, Majestic Mfg. 
OSC asa Se enscavaat datere: sake one see scien aYew is eceeis ee 45,638 
. 45,456 
45,455 
45,637 


poses, refined, Waters Pierce Oil Co.... 
Pianos, Cable Co..... 45,634, 
Pigments, Semet-Solvyay Co 
Pills, J. M. Sharp 
Plows, harrows, and cultivators, 
Co. 


eee ce ceseeee eas ME 


Razors, safety, J. Curley & Bro.. 
Refrigerators, Maine Mfg. Co.. 


Remedies for dyspepsia, L. E. * .. 45,470 
Remedies for dyspepsia, E. C. De Wi & 

WOR: eset s arate, srctave ti atain sistoteteiereserseuiate Ser oretolsteins 45,473 
Remedies for indigestion, Churchill Chemical 

COsa 2akiar cate biter atatercicrka lata Alaa dacs ore 45,471 
Remedies, laxative, L. Prange........ 45,452, 45,453 


Remedy for coughs, colds, croup, bronchitis, 
and lung troubles, Capudine Chemical Co. 
Remedy for diseases of the hair and scalp, 
Herpicide Co. 
Remedy for diseases of the stomach, liver, 
kidneys, and bowels, D. J. Clarke 
Rivets, tubular, solid, and pronged, Tubular 
Rivet & Stud Co 
Roofing felt and tarred roofing paper, sheets 
and rolls of, New England Felt Roofing 


45,469 
45,474 
45,446 
45,490 


WOLKE isiajases esl yiis saietiererese Gra e.g duels sates ees 45,646 
Salve; Gs. Ps Olseties ocd eed wees eee 45,451 
Salves, soft salves, ointments, or unguents, 

J. W. Cole & Co.........000e 45,472 


Seed, grass, E. W. Conklin & So: 
Sheetings and drills, Brandon Mil 


45,651 
« 45,525 


Shellac, gum, Rogers & Pyatt............... 45,519 
Shellac-varnish and gum shellac, Rogers & 
PY Att eas eee teen Ad ace nete Raleuates 45,614 
Shells and cartridges, shot, Winchester Re- 
peating Arms: Coe 666.05 66k eee oe aie eek ae 45,512 
Shirt waists, dress shirts, collars, and cuffs, 
Munson 45,583 


Shoes in a fixed positio: 
and polished, devices for holding, A. J. 
Skinner 
Shoes, leather, Hennessy Mercantile Co..45,589, 
Shoes, women’s, misses’, and _ children’s 


45,461 
45,590 


45,529 


Stewart, Howe & May Co............... 45,538 
Soap, bar, Schaeffer Bros. & Powell Mfg. 

Co. .. 45,619 
Soap, liquid and powdered, E. L. Post. .. 45,618 
Soap, sponge, toilet paper, towel, b e, 

brush, ete., holders, Searls Mfg. Co.... 45,642 
Stay tape, Reversible Collar Co...... 45,536, 45,581 


Sugar, syrup, and molasses, Siegel, Copper & 
Co 


Coffee Co. 45,465 to 
Teas, colored Japan, E. B. Millar & Co 
Thread, linen, cotton, and silk, Landis Ma- 

chine Co. 
Tiles and coverings for ceilings and walls 

and for other purposes, flexible, United 


Metile: (Col igs hatte ttre stood etter 45,645 
Tires, pneumatic, Continental Caoutchoue Co. 45,643 
Tonic): (Lis.:As- Siebert asicies.oo oc Sete ee ele aloes etbiw eke 45,454 
Trousers, Dutchess Mfg. Co............00e00e 45,535 
Typewriter ribbons nad carbon papers, Car- 

COTS HUNK} CO) oh oho kree wikis tale o ecele atte we 45,603 
Umbrellas and parasols, C. H. Namendorf.. 45,492 
Watcheases and watch movements, Dueber 

Watch Case Mfg. Co....... eee ee eee ee ee 45,596 
Watches, parts of watches, and watchcases, 

American Waltham Watch Co.......... 45,595 
Welding compound, chemical, Cortland Weld- 

_ ing Compound Co............s sees eee 45,476 
Welding compounds, Cortland Welding Com- 

POUNG. CON sesaeee PaaS eae ek eee 45, » 45,477 
Whips, Standard Whip Co.............+000+ 45,641 
Whisky, Thixton, Millett & Co. . 45,505 
Whisky, M. J. Bligh......... . 45,506 
Whisky, Taylor & Williams......... . 45,507 
Whisky, Old Grand-Dad Distillery Co - 45,508 
Whisky, Danciger Bros..........eeeeeeeeeeee 45,509 
Whisky, S. & S. H. Freiberg.......45,548 to 45,553 
Whisky, Bluthenthal & Bickart......45,554, 45,555 
Whisky, D. Sachs & Sons....... 

Whisky, John Eilwanger Co ne 
Whisky, rye, James Clark Distilling Co.... 45,503 
Wine, Empire State Wine Co . 45,545 
Wine, sherry, I. Kind..............e eee eeee 45,546 
Woods as a raw material and as prepared 

for use in the manufacture of lead 

pencils, pine, cedar, and similar, Ger- 

mania Cedar. COs... 6. ees e ise beetle es 45.650 
Yarns, woolen threads, Shetland floss, ete., { 

Calhoun, Robbins & Co............ee eee 45,537 

LABELS 
“‘Amazon,’’ for cotton twill goods, Wilson 

Se Brad buryrss. e ieie wens occetele oereetoscas 12,342 
“Badger Brand Full Cream Cheese,’? for 

cheese, Fond du Lac Cheese & Butter 

VO od ar ace te iecncra Sina, sea nce fof deserted uenaterele dase 12,333 
‘“Bain’s Best B B 

Brothers Co. 12,334 
“Bath of Flowers,’’ for toilet powder, Cu- 

tonia Distributing Co.................66- 12,327 
“Bath of Flowers,’’ for toilet powder, Davis 

Bridaham Drug Co.............e eee eens 12,328 
‘Black Hide,’’ for cotton twill goods, Wil- 

son. 6? “Bradbury. <0 aise Soe eid Peers 12,341 
“Dicks Nox-All,’’ for a cleaning preparation, 

Dickson’ Bross) 25/05 h 00 sec iia Seen a eaascee 12,339 
“Dr. Dicks Colic Cure,’’ for ¢olic cure, Dr. 

Dick’s Malted Stock Food Co........... 12,331 
“Mr. Dick’s Veterinary Salve,’’ for salve, 

Dr. Dicks Malted Stock Food Co....... 12,330 
‘Dr. Dick’s Veterinary Soap,’’ for soap, Dr. 

Dicks Malted Stock Food Co..........+. 12,329 
“Eccles’ South African Liniment.’’ for a 

medical prenaration, T. Eccles......../. 12,336 
“Indian River Kidney Cure,’’? for medicine, 

Christie-Groover Drug Co.............005 12,335 
‘“Janarios,’? for cotton twill goods, Wilson 

SO Brad uty OSes aioe fa nee os dears ieee hese 12,344 
“Mackinaw.’’ for cotton twill goods, Wilson 

8 BVA DURE: & 2 iyescs tie ceo eiesh Wawa loo artlna ss 12,340 
“Our Biseuit,’’ for biscuits and crackers, 

Biscuit & Crackers Manufacturers Co.... 12,332 
“Pigeon Blood,’’ for cotton twill goods, Wil- 

Som cd. Wradhury.stoss-c sch wea b teareete atone 12,343 


‘Rat Butter,’’? for rat poison, W. Mallory.. 12,337 
“Xpert Blue,’ for bluing, Schoellkopf, Hart- 
ford & Hanna Co........... ass sare anss sf 2,308 


PRINTS. 


‘Autumn Back, Congress Playing Cards,’’ for 


playing cards, United States Playing 

Card COs, cstecers sree estes @ aptst oda tN 6s, ae e545 is 1,405 
“It Will be Right There,’ for breakfast 

food, Cream of Wheat Co 


More. for breakfast food, 
BOs sdeaieia sucess 
“One of the 20, 

Coast Borax © 


“The Beer that Made Milwaukee Famous,’’ 

for lager beer, American Fine Arts Co... 1,400 
“To Reach the Goal of Health,’’ for break- 

fast food, Cream of Wheat Co............ 1,402 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


DON’T BUY GASOLINE ENGINES 


all one cylinder engines; revolutionizing gas power. Costs Less toBuyand Less to Run. Qui Md 
Mention this paper. SEND FOK CATALOGUE. T. E PU MP 


tionary or traction. 


IgI 


A 


in every railway shop to 
solicit subscriptions for the 


Dailwaydtlaster Itechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 


«eee ADDRESS ..-- 


Railway Master Mechanic 


Vanderbilt Building 
CHICAGO NEW YORK 


Men and boys wanted to learn plumbing trade ; } 
great demand for graduates $4.00 to $5.00 day; many | 
complete course two months; graduates admitted to' 
Union and Master Phimbers’ Association. COYNE] 
BROS. CO. PLUMBING SCHOOLS. New Vork, Cin-! 
cinnati and St. Louis. (Day and Night class.) For free 
catalogue address 239 Tenth Avenue, New York. 


Security Building 


T i 

Corliss Engines, Brewers’ } 

and Bottiers Machinery. THE VILTER; 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 


MODELS i= EXPERIMENTAL WORK, 
E 


nventions developed. Special Machinery. 
.'V. BILLAARD, 24 Frankfort Street. New York. 


Metal. Specialties and 


Dies, Tools, Models and Special Machinery, S2'unse%atuiseuns 
HOEFT & MOORE, Chicago, U. S. A. 
OFFICE 85.87 Firrh AVENUE WORKS : iN DIAWA & FRANKLIN STRECTS 


BALLOONS 
CALIFORNIA catitags. EMS Wooster, © Francisca. 
DRYING MACHINES, “sinmcat Mo.” 


MODELS. 


ESTABLISHED 1867: 
Expert Manufacturers 


RU B B ER. Fine Jobbing Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


EXPERIMENTAL WORK _ Scientifically 
and accurately executed. ‘Models and smalJ] machinery 


Aeronaut L. Stevens, 
Box 181 Madison §q,, N. Y 


CHICAGO MODEL WORKS 
179 £, MADI SONS? CHICAGO, ILL. 


WRITE FOR CATALOGUE OF MODEL SUPPLIES 


gents Wanted| 


Learn Telegraphy and 
R. R. Accounting 


$50 to $100 per month salary assured our graduates under 
bond. You don’t pay us until you have a position. 
Largest system of telegraph schools in America. En- 
dorsed by all railway officials. Cperators always in de« 
mand. Ladies also admitted, Write for catalogue 
MORSE SCHOOL OF TELEGRAPHY 
Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse, 
Wis., Texarkana, Tex. San Francisco, Cal. 

MoD ELS dies, boxes, metal stampings, patent artic- 
q les novelties,manufactured and sold. Print- 
ing unaluminum. U.8. Novelty Co., Lily Dale, N. Y. 


;MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 


AUTO STORAGE er INDS 


THEWILLARD STORAGE BATTERY CO. cLEVELAND.o 


TERIES 


ALL KINDS OF 


MACHINISTS’ TOOLS and SUPPLIES 


ST. LOUIS MACHINISTS’ SUPPLY CO. 
1118 Pine Street St. Louis, Mo. 


BLISS ELECTRICAL SCHOOL 


treet N. W., Washington, 
Offers a theoretical and practical course in ELEG 
TRICITY complete in one year. Students actually con: 
“truct Dvnamos. Motors, and electrical instruments. 
18th year opens September 27. Send for free Catalog. 


LEARN WATCHMAKING 


We teachit thoroughly in 4s many months as it 
formerly took years. Does away with tedious apprer- 
ticeship. Money earned while studying. Positions se- 
cured. Hasyterms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHUOL, St. Louis, Mo. 


Grand Rapids School of Mechanical Drawing 
361, 362, 363 Houseman Building, Grand Rapids, Mich. 


Instructions by mail in Mechanical Drawing, Naval or Marine 


perfected. STENDICKE & VOLKMER, 61 Fulton Street. | Architecture, Boat Designing and Landscape Gardening. 


‘elephone 5655 John. 


SEND FOR OUR CATALOG OF FULL INFORMATION 


“This series of views forms the most important record of the war which 


has yet been published. 


.’—The Sphere, London, 


The choice of all the remarkable photographs taken during the 
war, including many for which no room could be found in 


Collier’s at the time they a 


rrived, is here gathered into one 


splendid volume of permanent value. 


“These photographs 
were made by men 
who took their lives 
in their hands to get 
thern. Never before 
has a war been so 
realized in pictures.” 


“The manner in 
which ‘the Russo- 
Japanese war has 
been handled by 
Collier's is without 
equal in the history 
of journalism.” 


AA Photographic Record of 
the Russo-Japanese War 


Now ready in one large quarto volume (11 x 15% inches), 
256 pages, 570 photographs, carefully printed on special paper. 


This record presents in consecutive form and comprehensively the story 


of the greatest military duel of modern times. 


The pictures and text tell 


the story from the time that preparations were made in Russia and Japan 
down to and including the great naval battle between Togo and Rojest- 


vensky. 


of its kind, To turn its pages i 


No publication in the world had such 
such a record as had Collier’s. 


The history is not only the best of its kind, it is the only one 


before one with startling vividness, 


sto bring the whole campaign 


resources for gathering material for 


Its correspondents and photographers in- 


cluded Richard Harding Davis, Frederick Palmer, J. H. Hare, J. F. J. 
Archibald, R. L. Dunn, Victor K. Bulla, H. J. Whigham, Horace Ashton, 


and four others. 


Captain Mahan, the world’s greatest authority on naval war- 
fare, writes on the naval battles between Japan and Russia, 


Sent by express, prepaid, on receipt of $4, in stamps, draft, money order, or 


registered letter. 
SPECIAL EASY PAYMENT OFF 


A prospectus will be sent upon request. 


ER SUBMITTED ON REQUEST. 


P. F. COLLIER & SON, 407 West 13th St., New York 


. easily started. No vibration. 


ETEMPL 'O-, 


UNTIL YOU INVESTIGATE @ 
“THE MASTER WORKMAN,” 
atwo-cylinder gasoline engine superior to 


Can be mounted on any wagon at small cost—portable, sta- 


» Meagher & 15th Sts,, Chicaga, THISIS OUR FIFTY-FIRST YEAR. 


192 Scientific American SEPTEMBER 2, 1905. 


00% in Hollow Concrete Blocks bex:.,.icc4* 


The Original Inventor’s latest 
production in Hollow Block 
machines. 


Orient Buckbqara, 4 H. P. Price $375. 


SSCS 


That is the smallest amount of money that will buy 
anew, up-to-date motor car. 

Itis the price of the Orient Buckboard and when you 
pay it you get two or three times the value that you get 
in_ any other light car. 


Harmon S. Palmer’s 
Self-Closing, Adjustable ‘*AU- 
TOMATIC” covered by his 


Basic patents. 


The Orient Buckboard makes 35 miles an hour, and “ 
climbs ary hills with full load. Costs only half a cent a 2 s With one a 
mile torun. So simple you can drive it anywhere with go eye ae on ory ition of 3 a 
an hour practice. Catalogue showing four styles—tw' 4 Pos 3 : 
or four Dassen pends free. erit In the in ustry Oo ate. 


edi] the Hands [ES a 


WALTHAM MFG. CO., Waltham, Mass. 


Members of Association of Licensed Automobile Manufacturers. 


Blocks of every Size, Length, 
Angle, Height and Contour, 


New York Produced with Astonishing Ease and Rapidity. : : 
; ' A Marvel of Ingenious Attachments to the machine which has; |, 
Belting & Packing Co, Led. made more Buildings than all infringers and imitators combined. ee 
Monulactutets of high grade Rubber Send for description and details, also a few 
Belting, Diaphragms, Dredging Sleeves, openings for active Agents. 


Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, HARMON S. PALMER HOLLOW CONCRETE 9 Years 


Matting, Interlocking Rubber Tiling. NE CO. 
Ale Gast of moulded andj - Bae ete ae Ih Advanee 


special rubber goods of every description. The new control of Type XI Autocar 


places this machine 5 years in ad- 


Vri es fort’s sake, y 

seu cis id CYCLISTS, SA" SAVE STRENGTH. Hau your whodl wih, Morrow Brake.” vance of modern automobile construc- 

“ » of wheeling i tly minimized if tion. Without moving the position 

91-93 Chambers St., New York intB Maar and tear end the ~ cagging of whesting[e vastly minimis of the hands on the directing wheel 


the spark and throttle are regulated 


MORROW ee daesd elena fecoéee ilk: “The as automatically as a man thinks. 
hich e: res comfort and safety whenriding down the steep ill, 2 3 i 
The Cochrane-Bly preatest modern boon to cyclists all over the world. ‘I'he main parts are cut This device, which belongs exclu- 
from sould steel and alt are interebangeable.. Only one So ai Eee sively to the Autocar, increases be- 
ive ed friction when aling. Perfect i . * 
85.00. Booklets free on application, Iso price list of all parts. yond measure the efficiency, the 


surety, the comfort of the Autocar. It 
ECLIPSE MACHINE Co., Elmira, N. Y., U. S. A. Selis the Car to every thinking 


man who sees it, and yet it is but one 


of a thousand important details that 
GAS & GASOLINE ENGINE 


make Type XI Autocar the marvel 
of the present motor age. 

Simple, Economical, Durable 

Suitable for all kinds of work 


BACKUS WATER MOTOR, cheapest power known 


Type XI 
Write for circular and prices 


This car has four cylinder vertical motor 
BACKUS WATER MOTOR CO., Newark, N. J., U.S.A. 


Bench Filing Machine 


FOR ALL CLASSES OF 
LIGHT WORK WHERE Ex- 
TREMELY ACCURATE ‘ 
FILING IS NECESSARY. IT 
GIVES THE ACCURACY 
AND UNIFORMITY OF 
MACHINE WORK. 
ASK FOR CIRCULAR 


SSS i uot 


COCHRANE-BLY COMPANY 
16 St. James Street, Rochester, N. Y. 


To INVESTIGATE 


The mechanically correct ele: Ht 


of 16-20 horse-power, double side-entrance 
tonneau, and the sinartest lines of any car. 
Extremely quiet and vibrationless.. Great 
power in proportion to its weight. The 
ideal car for the man who wants an up-to- 
date, powerful, four passenger car without 
excessive weight. The price of Type XI 


=i a eee mayeriably ie ‘ is $2000, Catalogue giving full description 
Send are different is the reason, of it and also of Type X Runabout $900, 


Patented features make : £ ea) iy : and Type VIII Tonneau $1400, together 


r with name of dealer nearest you, ¢:nt freo 
ave Hime and Mone upon request 


THE AUTOCAR COMPANY, Ardmore, Pa. 


Member Association Licensed Automobile 
Manufacturers. 


them for Comfort and 3 j c Z 
Economy Supreme. Send 
y"  for leaflet it Tells the 
Reason Why. 


DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 


Progressive business men use 


BATES 
Hand Numbering Machine 


It rrints numbers consecutively, duplicates or 
repeats—changed instantly oy turning pointer, 
To learn how it will save for you, send tor 
Booklet 48 now. 


BATES MFG. CO., 31 Union Sq., New York 


Curcaco—304 Wabash Avenue 


When yeu build you should know that the cost 


of ‘‘Taylor Old Style’? roofing tin is only about 
, half a cent a square foot more than cheap tins. 
This slight extra cost is all you ever have to pay 


z ; to essa ° ion. 
Stationaries, Portables, Hoisters. Pump- get long-lasting satisfaction. If you use cheap 
ers, Sawing and Boat Outfits, Combined or ready-made roofings you are sure to have 
with Dynamos. trouble before long. 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 


. Gasoline, Gas, Kerosene. There are many imitati ton, : 
y imitations of Taylor Old Factory, Orange, N. J. 
BS Send for Catalogue. Style”? tin. The genuine is identified by the trade- 7 ; SAMPLES ano INFORMATION on APPLICATION. 
~<a State Power Needs. mark (target and arrow) and our name stamped on N | Cc K E L 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. ica fir ks Sat ca eaas aCe anda Moving Picture Machines AND. 
: ° ip Electro-Plating 
N. &€ G. TAYLOR COMPANY Y . . , < : 
ESTABLISHED 1810 — Films, Stereopti- ri Apparatus and Material, 
y : i ae cons, Views. T: | Ss THE 
TO PROVE that Daus’ “Tip-Top” is Philadelphia i [f you contemplate go- . F 
the [best and simplest device tor making 2 4 ‘i i ine fnto the public one . Je Hanson & VanWinkle 
dq ies irom pen-writien an: i “ oy ’ eo 
 optes om penis gl el —— wiite for catalogue No. Bee oNGMatke yy 
: > : . Which gives informa- . _ Bias | 
without deposit, m ten (10) THAT if : 4 q SSS 
without deposit, THE ENGINE Ur. ‘ion and prices of Mov- 30 & 39.5. Canal St. | 


iilms, Stereopticons 
and Views. We offer de- 
peadable apparatus and 
views only; no second- 
hand goods for sale. 
.. Send 10 cents in stamps 


tle) ode discount of pull. Used and recom- 
cj Poa eed 384 per cent. or mended by thousands. 

. eo é A postal card with your 
The Felix A. B, Daus Duplicator Co., Daus Bldg, 111 John 8t., New York ) name and address “will 


bring particulars. Our 
machines and prices will 


Price &7.50 less 5 Net with a_ strong, steady 


P-KLIP 


KLI 


| ail varieties atiowest prices. Best Hauroad | interest you. wv vuvur' postage of 364 page catalogue. 
Track and Wagon or Stock Scales made. ; KLEINE OPTICAL CO *«*<DUO” 
Also 1000 useful articies, including Safes, | Wagan Gas Engine bate . : 
Sewing Machines, Bicycles, Tools. etc. Save & Mfg. Co. 52 State Street, - - + Chicago, Tl. MANICURE- 


Money. Lists Free. CHICAGO SCALE CO.. Chicago. I). Winchester, Ky., U.S.A. 


CIGAR CUTTER 


A blade for each 
purpose, 


25c By Mail 


* BORATED 
TALCUM 


Our Microscapes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo 


A high class 15 foot 
Own a Kanawha Canoe. —Srooden shell, cares 
covered cance in knockdown for $12. Price covers everything 
but paint. Spare time, saw and hatchet all you require, DocsLe 
Enver, shown below, 16 foot, $50, K. D. trame and planking, 


7~ For a¥¢ Relief eet 
CKLY HEAT, 22059 

* 4 ues ae 

Pig 

ey 

as 


' SUNBURN, *4 pi stttctisas 
é ; Removes ail odor of perspiration: De- 
lightful after Shaving. Sold everywhere, or! 


mailed on receipt of 25c. Get Mennen’s (the original), Sample Free, 
GERHARD MENNEN COMPANY, Newark. N.J. 


$14. YOU_CAN BUILD IT. We build skiffs, row-boats and | 
canoes finished and 
in knockdown. The Kanawha Boat Mfg. Co. 


CataLoGut Free, Dept. C, Wellsburg, W.Va, 


A Perfect manicure. A Sanitary Cigar Cutter. 
Klip-Klip “ Duo” (two in one) has a 
sharp steel clip, file and cleaner. 
Keeps the nails in perfect condition. 
Also a separate blade which cuts cigars 
quick and clean. Itissanitary. Phy- 
sicians say everyone should use his 
own cigarcutter. It is light, compact 
and handsomely finished and sells at 
sight. Two combined for one price. 
At all dealers or mailed upon receipt 
of 25c. The “original” German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 
MANUFACTURED ONLY BY THE 


KLIP-KLIP COMPANY | 
666 Clinton Ave., S., Rochester, N. Y. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 
New York Chicago Boston Frankfurt, G’y 


Civil Engineering and Surveyors’ Instruments 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


We are the largest house in the world, Try us on BLUE PRINT PAPER. TRAC 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS CEE RAINS 


A. S. ALOE CO, 515 Olive Street, - - - St. Louis, Mo. 


Write for Catalog. “Sent Free.” 


Our COMBINATION BLUE PRINT 
FILE AND DRAUGHTING TABLE 


3 The topcan be adjusted to various Correspondence Solicited, 
heights and tilted to any angle. We 


carry a full line of all styles of 


Deseneng Tables, Blue Print 20th CENTU Y SO P a pore. eee a soap, containing 
A no lyc, but cleaning by tt.e penetrating 

Pcs Catalogue 9 ae of its ot Good for engineers, 
LDEL MFG. CO. ‘ ; ‘ Pion electricians, chemists, etc., it thor- 

97 Alabama St., Grand Rapids,Mich. cughly r moves all stairs, such as rust, grease and o']. either from the hands or clothing, without 


injuring in the slightest. Also unsurpassed :s a DRILLING SOA 
AUTOMOBILES. For cleaning floorsand walls, especiall ioe oad tee Died hha ee 
ESSOP STEEL CO 
MFRS oF CRUCIBLE SHEET STEEL 
WA PA. 


equal for automobiles. Does t inj th li Fi 
ee it, send us his name and dddrest snd we wien ee meee Gree To ere etena eee Re DNE Pe ATSURFAL ES 
CRUCIBLE SHEE OFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO RINDE ACcORATEG RAPID S55 


Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. sabe ce HtBESIVE oltnuipittusa 
oO nton reet, 


